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Bt. Paul, MtNS\, July 31, 1903. 
To Ria Ejfcelleiicif Samufi R^ Van iS'*iJi/, Gavrnwr: 

The State Board of Health herewith respectfiillj siilimitB its 
report upoD the veterinary work of the Board from Aug. 1, 1900, 
to April 22, 1SH)3. 

During this period the Vetermai^ Department of the Board 
waa und^p the directorship of Dr. 8. D. Brimhalt. He was ably 
aBsistEd by Dr. J. O. Annand, field veferinnriau. 

Tlip Racteriologit^al Laboratory of the Hoard, under the dirertor- 
ship of Dr. F. P. Wesbrook, rendered valuable service in the study 
of animal diseasea, as shown throughout the entire report. 
It 19 worthy of note that the Bacteriological Laboratory was 
eeldoni called upon to join in the study of animnl diseases, 
until Dr. Briiuhall became director of the Veterinary Department. 
Undoubtedly. Dr. Brimhairs experience aa field veterinarian, prior 
to his directoiBbip, eniphnsi^ed the aeoeeaity of collaboration with 
the laboratory, both in field and experimental work. The economic 
results of Buch joint action are shown throughout this report. 
They are far reaching and of great financial value. 

H, M. BRACKEN, M. D., 
Becrdavji and Executive Office. 
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INTBODUCTION. 

This report eliould appear as covefing the period fi'oni Aug. 1, 
J!H>Ot to Aug. 1, VM2, ami as a part of the nineteentli report of the 
State Board of HeallJi and Vital Statist JLji', The last legiBlatare 
»aw fit to create a new department to rare for infectious diseasea 
of animal^f under the title of State Lire Stock ifiaititary Boanf. It 
has thei-efore been det^mul advisable to make tliia the final report 
of the work upon iufoetioua diseaeeB of animals hy the Minnesota 
State Board of Health. 

The c^re of infections diseases of animals was placed under the 
State Board of Health in 1885. These as well as infectious diseases 
of man were under the control of the secretary^ I)r. C, N. Hewitt, 
until IS^T^ ai which time Dr. M. H. Reynolds, a velerinailan, was 
made a member of the Stale Board of Health. Inft-etious dlHeaaeH 
of aniiimiti were at on':e placed unilei- hi« direction: Firat, a*< chair- 
man of the cuiiimittee haviog charge of infectijuB diseases of aui- 
mala, aad later as director of the Veterinary Department. Tho 
work conlinueO under Dr. Reynolds' rare until August, 1900, a 
period covering a little more than three and one-half years. Dur- 
ing thjH jperioj Ihe Veterinary Department of the Minnesota fc^tate 
Board of Health was located at the Agricultural Experiment Sta- 
tion, l^t. Anthouy Taik- 
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Onv. John Lind took the po-^ilion that all departments of the 
State Board of Health Hiiould be located at one and the same place. 
Jt wa^ therefore decided eiirly in VMM) to move the Veterinary De- 
partment of the Board to Mt, Paul, and thia ehange was made the 
first of Aiigiwt of that year. 

Provernor Lind also tooli the poeition tliat it was unwise for a 
Board to appoint its own nieiiil>ei*fi aB directors of departments, aad 
in his reappoiutuient of Dr. Reynolds as a member of the Board in 
1900, h*^ made It a roiidiliou that h(? Hhoulduo lon^rer liold thedlrec- 
torehip of the Veteriuary Department, 

,\fter the removul of the Veterinary Department to the offices 
of the Minnesota 8tate Board of Heallh, ftt, Paul, tlie work was con- 
ducted Ly Di\ S. D. Briiiilkiill, flist^ as fleld veterinarian, Dr. Rey- 
nolds Rtill holding an advisory position in the worls pertaining to 
this department. 

At the regular quarterly meeting of th^- Board, April, 1901, it 
WHH proposed to uial^e Dr. BriLnhall director of this department, 
bnl Mierc being one disaeuliug vote no action was lokcn. At the 
July iiLccting of tho eaiiie year. Dr. Brimhnll was made director of 
the department and continued to hold this pd^itioti until its demise 
upon tho ercfltioii of the State Live Stock Sanitary Board, April 23^ 
l!Md- Under hiK directorship thii* wnrh was most ably carried on, 
rovenng not only the clinical study of infectious diBcaeca of uni- 
male and th*?ir vitif. hut the laboratory inveetigation of auch difl- 
('awen ill ronjuctioii ^^i^ll 1 >r, F. t\ Weshrook, director of the rjil>or- 
atory of tht' Board, The importance of Btudyinff infe^^tioue diseaseu ' 
of animali4 and of man ia the same laboratory and undor the control 
of tlie same board was fully appreciated and the fact was reoog- 
ni^ed that many of tUepe diseases sire transmisfiihle from animal to 
in:in. and vice verKa, 

In addition to bis oftiee dnties Dr, Brimhall gave much time to , 
\iwitin>f ontbroats of animal diseases, either alone iir in eoni]ianjr^ 
with a representative from the UThoratory. The good work result- 
ing from Buch investigations must t>e studied under the records of 
the varions diseaeeg covered in this report. In addition to thiB 
loral work Dr. f^rimhall took step» to keep himself posted on possi- 
ble invasions from other sectiona of the country, havinp visited the 
Xew England states at the time of the ^'foof and mouth disease'^ in 
ihat section; aUo having visited neighboring fitates from time to 
time ill order to learn the extent of danger fiom glanders^ anthrax, 
etc- 

The excellent work of Dr. Annand mu«t not be oTerlooked 
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in th<?8e introduetorj reuiurkB. His time was fully occupied aa field 
veteriDai'iau in watcbin^; hog cbolem, espeL-ially durinj^ tlie si'ason 
jf itu tfi-eulest jn'fvaleiici.-, and :iIho in lookin-; after glinjdt'rs.boviin' 
iiberculosis and otler aoimal diseases throughout tbe Btate. Hifi 
manner of dealing with sanitary oftlciala with whom he came in ron- 
xuit, as also with tbe owuei-a of disfatjed stock, was most patiufsK'- 
tory. 

Mr- W. J. rompluQ acted as sanitary inspector for the Board, in 
ItKiking after the quarantined i'(nvtf i-ondemued through the tuber 
culin test by the local health anthoritiee iu t*t. Taul and Minne- 
apolis. 

Tlie clerical work of this department was ably cared for by Mies 
Nellie L'atToll. who served as steaoyraplier and clerk during: the 
entire directorship of both Drs. Reynolds and BriuihalL The labor 
aror>' work connected with tiie study of infections diseases of ani- 
mala during Dr. BrimhalT^ directorship is not equalled in any state 
in the Union, Tbis was under the supervision of Dr, F. F. Wes- 
brook who was ably assisted by Drs. L. B. Wileon. O. McDaniel, 
and E. li. Beckniau. After liie eonslniction of the Imildin^ de- 
voted to animal rest^arch on the Univeraity campus, in iy02, Ibi* 
opportunities for earrylu^ on both the rnutine and refleareh Htuily 
of aairial diseaines tlirt)a|;b the Htate Board of Health Laboratory 
were of the best. This work was praetically disconticued when tlie 
new Live Stock Sanitary Board L-ame into existence. 

That this new Live Stock Bouixl appreciated the workers em- 
ployt^d by the l^tute Board of Health iu ils dealing witii iiifi'ctioiit* 
dieea^efl of animals 'm sbuwii by the fatt that l>r. nriiiilijill. Miss 
Carroll and Mr. PoiupbtD were transferred from the work of tbe 
old to that <if the n<nv Itoiird. 

In makiDfc a final report of the laboratory work of the Minne- 
sota Btate Board of Health in ionnection with infectioiia diseases of 
animals, it may be well to pive a short general statement of the 
problemn which aroae, and of the methods utiliKod in their solution. 

Immediately upon the permanent eetabliBhnicnt of the labora- 
tory in 1896, specimens and requests for investigation come iu from 
all portions of the state. Tliroughout the history of the laboratory 
there has been eonaidernble miseoneeption relative to possibilities 
for satisfnctorv exaniioatifin allhonRh every attempt has been 
made to define the limits of eneb possibility, Tt has ofteu bappen<il 
that the first jnfnrmation rect-ived by the H^tate Board of Hoalth 
concerning disease in animaU lias been through the forwarding 
of Bi>ecimenfl to the laboratory. In comparatively few of fh<> infef*- 
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lious di&eaees to whk-h aulmale are ausceptilile can information of 
any great value be derived from a laboratory examination of apeci- 
menfi, tinloBs fullest information concerning tlie conditions otjlain- 
ing is furniKhed lit the same time. 

Frequently a bottle or jar of partially decomposed tissue is for- 
warded to the lahointory with a note from the owner of the stock, 
Ihe local health oflher who may or may not be a physician, or some- 
times a veterioarian. It lias happened in more than one instance 
that materials have been received without any data whatever other 
Ihan that afforded by the express companieR, tt'ho were able to give 
the addresses of the senders. 

In the study of material of this land, It is easily apparent that 
verir' much valuable time may be wasted and no practical results 
obtained owing to the masking or killing out of the infective organ- 
ism by the pntiefactive or other bacteria which have been intro- 
duced and developed during colieetion and ahipraent. i'reaerva- 
lives too, are sometimes added, thus killing: all bacteria. To meet 
theae and kindred difficulties which may be easily iniaglnedf early 
in The work a circular of information was prepared in which the 
objects for which the laboratory was established were set forth and 
general and specific directions given for the collection and sending 
of specimens. 

So far as possible, the endeavor was made to undertake work in 
iar**ctioua diseases of aiiiinals only in collabonitioii with the Direc- 
tor of the Vi?tcriiiary Department of the State Board of Health. In 
the reports given under the various headirigs in the Following pages 
<if this volume, tU(ne will be found relatively few instances of Batis- 
factory laboratory investigation of materials forwarded to the lab- 
oratory, owing to the fucrt that Mpeciul knowledge is occeaanry be- 
itjvr materials ran be satisfactorilv collected and shipped and th»; 
requisite data furnished. 

In other slates where dependence is placed upon such methods, 
llie experience has bti-n similar and no better way for liampering 
the acquirement of knowledge ean be liit upon than the attempt at 
sueh long range work. Ae ii contmet to resiilte obtained by such 
iiietliode, i»ne has ouly to glance nt the work in h^einoL'rhagic wt'pti- 
rjT'Tinn, cen^br^jupinal meningitis, pwanip fever and certain isolated 
iuvoeti gat ions of anthrax, rftbies, etc. The reason for the diCferenee 
in the reaults obtained is attributable to the faet that some repre- 
sontative of the laboratory went out into the field so ns to begin 
the investigation with a competent veterinarian at the proper point- 
Tn anch invesfigntinns, the necessary apparatus and supplies wen* 
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takeu from the Uitumitory ho that frpsL and prpserved mi(i\>scopic 
nnd luacroacopic specimens of tissues and lluids might be properly 
( iillei-fed, and. if iieceftsary. examined immediately- Cultures were 
made and data collected before post mortem chanj^es masked tlie 
disease proeesaes. (Pee page 451, Biennial Report, State Board of 
Health, ISilO-lHOO.) Materials eolleoted by representatires from 
the Veterinary Depai'tment and ILe Jaboratorj' were broueht to the 
laboratory and the studies there eompleted. 

Tn the investipation of any new or obscnre disease, of necessity 
very much more time ia consumed in mjikin^ the first few examina- 
tions tLan is required for the later cases, ^^fethods are elaborated 
which conduce to rajiidity of work and, furlhermore, the observer 
knows the problem which is before liimn 

It 18 quite often imposeible to exptaie satisfactorily to the send- 
ers of 8iM>ciiiiens t>r those who are anxious for a laboratory iUTesti- 
;:atioD, the probable futilily of obtaining satisfacioi-y results, nor 
hfis it been generally understood tliat thft invest i^^aUons of the 
State Board of Health ai'e for the purpose of diaguowin^jj infectious 
diseases in order that their sources be exactly located and eradi- 
cated. 

Requests have fre^juently been made for examination of single 
cases of sickness in aniirmis or of supposed peculiarities in animal 
food products, in wliieh no history could be obtained tending to 
show that the health of man or a number of animals was jeopard- 
ized. 

ladividuals are sometimes ready to ask that many dollars" wortli 
of time and work be given in order to satisfy curiosily or to deter- 
mine wbelher the carcass of u single animal is fit for food because 
the Btate*B money ])ays for it. 

So far as jKiBsible, during recent years, attempt has been made 
(o investigate only surh diseases as appear to be iiifrctions and 
those, loo, which were threatening to become widespread. 

Wherever jKiseible a representative of the bacteriologiral lab- 
oratory accompanied the representative of the Veterinnry Depart- 
ment in the investigation of diaeases where the laboratory could be 
(if service. In the witrk on hieniorrhagic aeptic^raia, swamp fever 
in horses, cerebro-Bpinal meningitis, malignant catarrh in cattle and 
_other suet dieeascs, micro-organisms had been isolated from many 

ee bTit no facilities existed for the testing of the pathogenesis of 
Fie bacteria which had been kept under cultivation and observa- 
Hon. The c[-eeti<m af the l/^lbo^atory of Animal Researrh, (.■om- 
pleted in the fall of 1J>02, permitted of the nndertaking of this work 
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and atfempt haa been madi^ to reproduce certain of theae diaeaaeu 
by moeulalion and feeding exjieriiuenta in oi^der tliat prophylactic 
and ruraHve measurefi mi^hf be inatitnted. TIjIh work rould not 
be tironght to a satisfactory conclaaion however, owing to the re- 
moval of this hmni'b of the work from the control of the State 
Board of Health in April, 191)3. 

Diiiinj; 19011902, one member of the laboratory force has been 
continually' working on diseases of animals and when special oppor- 
tuDitiesi arose for the inveBllgallun of some prcibh*Qi or when de- 
mand occurred, the whole laborutory staff was emplojed on animal 
diaeasc, due care being taken not to Jeopardize the routine work in 
hijjuan disease. Re«eiirrb iMoldenin whirh could be laid aside wiUi- 
otit hiirnif were teiuporaiijy iibaud^rued for emergenc^v calls in ani- 
mal i D vest i Ration 8. 

Much moi-e could have been accomplished were it Eot for (he 
fact that many culls canir for laboratory time and euerpy to he 
spent upon materialH forwarded to the laboratory for investigation 
in which there seemed littk' hope of satisfactory ifsnltH being ob- 
tained. TLeee mi^^ht WfH liuvf beeu ignored in most iuslanv.-fH 
bat the fear that opportunity for ascertaining important facts 
might be lost or that offense might be given to those who had inter- 
ested theniselvca in these mnltena, led to the wnate ol a very great 
deal of time without commensurate rcaults. l^uch risks must be 
taken by any board intert^etiag itself in this hind of work onlcps it 
be possible to answer every cidl immediately, by the sending of vet- 
erinary and laboratory representativee who may frequently find 
that there is no necessity for any investigation. The traveling 
expenses of Burh repreaeotativefc, however, will he moro than oifnet 
by the saving of time required in examining vnlueless spe^'imena 
and acquiring ueeleBs data. 

LEGISLATION. 



During the legislative Kt.->esiou of 1901, a bill was presented by 
Mr, N. K. Root of Kt. Cloud looking to the removal of infectioufl 
diseases of animals from the State Board of Health, Bearing tip- 
on this Mibjcct a conference was held Mareh ill, Iflfll, at which was 
present Renator E. B_ Brower, RepresentativeR X. K. Hant and 
A. K- Bush. Di^s. J. C. Currier, F. t>- Ketchnra, C. C. Lyford, Richard 
Price. S. n. Brimhall and J. fJ. Aunand (veteriuariaiis), Mr, N- 1*. 
Clark, Ml", (^liaH. Kenning. Mr. \Vm. J, Tomplnu. Drs. F. F. Wes- 
brook. Ti. B. Wilson of the laboratory and Drs. H. Hutchinson, E, 
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Sliiiripik< M. IT. Reynolds and U. M. llrj^rken of the State HoarJ 
of Health. Tlie Hurit l>ill was diflCtiHBed, Its eliief point was to 
eetahlieh a live etock rommiwBion 1o tonsi&t of three live stock 
breedera and one veteriDQi'ian. After thoroughly cotii*id*^ring the 
suhjeL-t as to whether inffi-tlous diHt'na'^H of nulinale i^hmikl ptill be 
left under the State Boai-d of Health or sLould he placed under 
envh a live stock commiPBioner ob that pi'opoaod in the Hunt bill, 
it M'ns decided to favoi- the i.'iilargenient by lei^iHlativi- act of tht' 
preeeut State Board of Health* leaving the infectious diaeiises of 
animalfl etill uuder its coatroK Dr. Henry Hntehinson. chairman 
of the conference^ vrna nuthoHzed to appoint a eomnuttee eon>jii*tin^ 
of three to carry out this plan. St»aator Brower, Rrep resent ative 
Uuah and Dr. Ketehiun were named upon the committee. Neither 
lienator Brower nor Reprt^aentatiTe BuPh felt Ihat they could well 
wrve in this eapafitj-. K<*pre**entative Hunt and lir, Braehen were 
iippointed to fi<*r've in their stead. Di\ rtrarkeu eipreflHed his unwill- 
ingnoss to werve on the conunittee aru\ requested that T)r_ Hntch- 
itison should B^rve in hiM place, and thi* request was j^ranted. Mr. 
Hunt expressed hfs willingness to withdraw his hill provided the 
points in which he was interested were covered by the Htate Board 
of Health, itr. Clark, at this time, expifssed liimwlf as dissntis- 
lied with Vfterinarians and their methods i>f dealing with infectious 
diBease» of animals, judging from a fianirary staudjioinf. At thfa 
conference both Urs, Ciirrier and Reynolds presented certain points 
which they considered important in the reort^aniKatioD of this work. 
On March lith these poiats were takeu np by the Executive Com- 
mitiee of the Htate B4»ard of Health, consisting: of Drs. Hutchinson, 
Reynolds and Bracken, with Mr. Harris Richardson jthe Board h 
attorney), at which lime it was deemed ad\isable to make (he fol- 
lowing recnmmendatioD: 

First: TJiat the .State Board of Health should have in its mem- 
bership one veterinarian and two stockmen; 

Second: Thar, tlie State Board of Health should have power to 
appoint a director of the bacteriological department, a director of 
ihe veterinary department and a director, or directoi'fi, of audi 
other departTuent. or departments, as may in the future he created, 
auch directors to be chosen annually by the board, but not to be 
memberfi of the board; 

Third: That the director of each department should have 
«-har^ of all rorreapondence connected directly with his depart- 
ment, and should examine and approve all billfl, both for sepvices 
and materials used in his departnient and forward the same at the 



end of eacli month to the eccretary and executive offi(;er of this 
Boai-d, to bt passed upon ae prt-sci'Jbed hy Xha law; 

Fourth: Tliiit the director of each depai-tinout should aubinir 
u quarterly I'fport to the State Board of Health; that ho should 
ttlso suggest to the board fav its endoreoment, modification or re- 
jection, rales and rt-guhitioiis w|ji<h he might consider necessary 
for the jH'oper working of his department; 

Fifth: That the Ktflt<' Hoard of Health shonld make aueh 
mien and regulations for its d^partmeDtB qb it might deem neee^- 
M^ ry. 

These reuommeiKiafiorjn Hetmied to eover all the i>oinls su;;- 
^ested by Dr. Currier the preceding evening, excej>t tliat bat om* 
veteriuariaD instead of two was called for upon the board, and 
ihat the apiufciatnieiits were to i>e left eatin-ly u\ 11»» hands of tin' 
Governor, as was the case in the appointments of the present laeni- 
bers of the board, (Dr. Cun-ier had euggeeted two veterinarians 
and two stot-kmen, the liitter to be nomiiifrtt-ff hit ihc Stnie ^^turf: 
Brcaivrs' .issociation, to be plated npou the Miuuesota .State Board 
of Health by the GoA-eruor,) Tbe points presented by Dr, Itev- 
nolda were also discussed, Heveral of these were practically em- 
bodied in the siijirgestions for the new law, while others were cou- 
aidered impractical from a lej^al point of view. On March irj. 
Representative Hunt. Drw. Ketchum and Hutchinson, the committee 
flppoiuted at the Conference irieeting to consider tbe iMilnts that 
had been ffone over with Jfr. Richardson on the previous djiy, met, 
Dr, Bracken was present by retiuest. As a refiult of this Commit- 
tee meeting, the following Jiniendment was made to the General 
Sanitary bill that was already before the Legislature, Mr. Hunt 
withdrawing hlw bill calling for the creation of a sanitary live stock 
cominisBion: Fir^t. "The flr«t two vacancies* which occur on tbe 
State Board (of !Iealth), after the passage of this act, shall be 
filled by appointiaeiit of pruetical htockmen. and thereafter i^aid 
board Bhall at all timee be so constituted as to have thereon at 
lea^t one competent vetorinarian and two stockmen. Said board 
shall have an exeeiitiv*^ committee. There aliall always he one 
veterinarian and at least one stockman on said committee. Tliere' 
shall b"^ a A'etrTinary Department, a Bacteriological Department, 
and such other departmeate as the board may from time to lime 
create. The Veterinai-y Department shall be in charge of a 
direi'tor who shall W n competent veterinarian, and who shall not 
he a member of the Board. The Bacteriological Department shall 
be in charge of a direi'tor, who shall be a eooipetenf bacteriolo- 



gmt, and Bball uot be n iiietubor of tlie board. The directors of 
other Ur^partiui^ots sball not he uiemliM'H of tLc- board- Tho direi-- 
tors of the Oooid alull be ai4K>itited tit the meeting of the boatd 
in January "f tach j'eni'-" 

Tufortuuntely. oertain parties wLo bad attended tbo confer- 
ence ulrt^jidj- referred to were not aati«Ji^*d with Niiw wording- '" 
*lie ennfeif-nee it had been agreed to abide by the n<.-tion of irs 
<.-om[ni(t*'e- In Npite nf Tbis iijji'eeuioiit, bowt-ver, « "ridel"'* wan 
jjut upon the above nnieiidiiient wliii-ti ni:itfriiilij alt(»reil Uh rbor' 
aeter. This *'rider" eansed ninrh diweHSBioti in the (^ininittee un 
Pablii' irpiilth in Mic Urmse and r-eHuIteil eventnnlly i« the dpatb 
of ibe entire sanitiU'y bill^ inrlndinji this speeiul feature, in tbe 
committee of the House. 

DiirinK thp T^ogisilatiTre nf Ifld^ a hill, foriiinljiteii hy tbp Htate 
Kojird of Ilealthn wa>( introduced, looking' to tbo forrectiun of 
sonrres of hai-d»bi|iR in the ronipeusatiikn provided to owiiem of 
i-attle that hud bii-n shmg'btered bfcause of tuberculosis, and also 
providing' eoiu]»ensaliou to owners of ghiudeied horses destroyed on 
account of that dispfipe. This wiis known as the Krostue till. It 
read aft foUowe: 



CHAPTER 111— LAWS OF 1903. 
"An Act to Prevent the Spread of noatflgioiis and Infectious Dis- 

easen Auionjr DonieHtir Aniuialu in this Wtnte." 
Be it enncUd hi/ tin' LfghUiturr of the State of Minnesota: 

Section 1. That ni-ction four |4) of <"liiiptt»r two hundred and 
tbiriTT-three (2^3) of flic Geni.'rHl I^ws of 181)7, uk auiemled by iha|» 
ter throe hundred and twcutytwn fH22j of the General T^ws of 1901, 
Ibe and the »'am** is hen'by amended so as to read oh follows: 

Section 4, No aninuil whall be killed by any of the hoards of 
health herein menlioncd until it shall first bave been adjudged to 
be infected with a eontairlons or infectiouB disease either by a duly 
authorized ae:eut of the state bttanl of health, or by a rompt-tenl 
Teteriiiary BUrgeon selected by a beal health officer or board of 
health: except, that, whenever, in the judpment of the fttate boaid 
of health, the rontrid or eradication of a disease renders it advis- 
able to do so. such hoard may orrier killed and buried, or otherwise 
destroyed, fluy domestir iminial which has been exposed to a con 
tagious or infections diseaae, although at the time not infected 
therewith. 

Provided, however, tliat cattle in this state shall not be ad 
jodged infected with the disease of tubercalosis ot condemned Jin 
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■fieing so infpctpd, and that liorses id this state sball not be ai 
judged infected wilh llip diaoaae cif glandera or cond^nm^d as bein^ 
BO infected exri^pf and tmtil siu-h anijuJil has been iiiepooted by 
a competent veteHnaHan under the aiithorit,v of tlie Btate board 
health. 

Ser. 2. That a^rtion five (n) of chapter two hundrHl and Ihirtj 
lUi-ee (233) of the General I^wa of 1897, as amended by chapte 
three hundred and twenty-two of the General T^ws of 1901, be am 
the same ia hereby amended bo aa to read as follows: 

Section 5. Whenever a domestic auimal has been adjudged iQ 
be infected with a rontagioiia or infectious disease and has been 
ordered killed, the owner or keeper of Hueh auimal flhali he notitied 
thereof, and within twenty-four (24) hours thereafter be may file afl 
written protest with the board of health which is responsible for 
Bnch killing, apjainat the kiliiup thereof, and shittl therein state 
under oath that to the best of Mb belief such ^Dimal is not infectedfl 
with any contn^ioua or infertious disease. Whereupon sueh animal 
being killed notwithstanding^ such report, a post mortem examina- 
tion thereof Bhall bo made by experts who shall be present at the 
killing and shall be Appointed one bv the board of health, or its 
representative, wliieh ordered the killing, one b^ tbe owner or 
keeper^ and one by the two already appointed, and if upon Buch 
examinatiou said aainial whall be found to have been entirely free 
from contagious or infectious disease they shall also appraise it 
at its cash value immediately before it was killed, and the amountfl 
of such appraisal shall be paid to the person entitled thereto out 
of the fuDdB of the state or the iniiuiciiKility ordering the killing. 
Tbe experts shall be paid one-half by the owner or keeper makingS 
the protest and one-half by the state or mnnieipaliiy whose board 
of health is responsible for the killing. In case the owner or keeper 
of such animal shall fail to appoint in writing at the time, an expert 
as herein provided, an expert shall he appointed by the stale board 
of health or its representative in lieu of the one provided herein by 
llie owner or keeper. All appraisements and examinations made 
under this act shall be in writing, signed by the appi-aisers or ex- 
aminers, certified to bv the Board of Health ordering the examina- 
tion or killing, and filed with the treasurer of tbe state or of the 
Taimicipniity wht<'h is responsible for tlie examination or killing. 
Tpon the filing of any Huch examination as appraisal it sliall he the 
dutv of the Uoard 'f Healtli which is responsible for the examina- 
Tion or killing to make a rertificate under the hand of its secretary 
nF! ti> the ninnber of davs served by and the amount due to said ex- 
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pertB or appruJBers and to iile llie same witli tlie treasurer of the 
Mate or municipality^ as the case may be, which is responsible for 
the examinatiou or kiUing, and upon such filings such treasurer 
bhall pay to each of said experts or appraisers the amount due him, 
and to the person entitled ttiereto the amount doe him bj the terms 
hereof; provided, however, that any expert or appraiser employed 
OD a salary by the Board of Health shall receive no compensation 
hereunder. Whenever any domestic animal has been adjudged in- 
fected with the disease of tuberculosis or glanders and has been 
ordered killed by a duly authorised reprceeotative of the State 
Hoard of Health and is killed in accordance therewith after or with- 
out protest, the value ef such animal shall be determined by a 
board of appraisorfi eonsistiag of three competent and disinterested 
uiea, one to be ajipointed hy the State Board of Health or its repre- 
Rentative, one by the owner or keeper of the condemned animaK 
H'ithin twentv-four (24) hours after the killing is ordered and tht» 
third by the two already appointed, who shall appraise itn before 
it ia killed^ at its cash value, provided, that in determining such 
value the fact that siu^h animal was infected hy tuberculosis or 
glanders shall not be taken into coiifiideration, and provided 
further that in no ease shall the appraised value of a horse af- 
flicted wiib glanders exeeed nf veiity-flve (75) dollars, and in no ease 
Hhall the appraised value of a cow afilifted with tuberculosis ex- 
reed thirty-five (35) dollars, and provided that pa^Tiient sliall not be 
made for any such animal unlena sni-h animnl is one yea? oUl or 
over, and has been kept iu this stare in good faith for at least one 
year next prior to the killing thereof. Iu ease the owner or keeper 
fails to appoint an appniiser, as herein provided, one shall be ap- 
pointed on his behalf by the representative of the t^tate Board of 
llealth. The market value of the carcass of the tuberculouB aninia] 
^ball be dedoeted from the appraised value of the animal, and 
three-fourths the remainder thereof or three-fourths of the ap- 
praised value of the plundered horse shall be paid by the State in 
the manner hei-einbefore set forth to the person entitled thereto 
who shall bear the remaining one-fourth of the loss. Each ap- 
praiser shell receive one (1) dollar a day for liis aervices as ap- 
pralfiiep. Whenever any such arimial which has been adjudged to 
be infected is killed bv order of said board, but not by the owner nr 
keeper thereof* a post mortem examination thereof shall be made 
by experts appointed as aforesaid, and if found to have been en- 
lirely free from any infections difieaae the value of snch animal 
ihall be determined, and paid for aa hereinbefore specified. Except. 
2 
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hs in llius section t?spreBslj- provided, u*j (jompenHaticn shall be paid 
fur any animal killed hj virtue of any authority given by tills act 

Her- 3. Tliis art eball take effect and be in force from and after 
ita pa^BRf^e. 

Approved April 8, 1903. 

This, an excellent bill, becjimc a law. The bill wliich aUo be- 
came a law creating a state live stock sanitary board reads as fol- 
lows: 



(Compare ttla law with Chapter 233, LawB of 1897, and Chapter 322, 
lAWs or 19l>h) 

CHAPTER 3B2— LAWS OP 1903, 



Be it enacted by the Legislatvrc of tJie State of Minnesota: 

h'l'rlion 1, Thai a hoard is hereby established (o be known aa 
**The State Live Stock ^^anitavy Hoard/' This boiird tiball consist 
or tive |5) iiienibers to be appoiuti'd by tlie fjovernor of tin* !:^tate of 
JJinnesota. Each member of said board shall he a qualified elector 
of the State of ilinaesota. Three members of said board shall be 
persons who are financially interested in the breedinp; and main- 
Icnance of live stock in the State of MinneHota, and two mi^mbers 
of said board shall be competent and qualified veterinary surgeons 
who are praduatea of some re-rularly or^fluijed and recognized vet- 
erinary colleges practicing; in the State of Miniiesota. 

Sec, 2. In making the flrat appoinluieata to said State Live 
Stot^k Sanitary lioard, the governor shall divide the appointees into ■ 
Hve i-lasses: the term of ofllce of each of the first appointees shall 
commence on the first day of April, 1903; one of said appointees ■ 
shall hold his ofllce for a term of one year; one for the term of two 
years; one for the term of three years; one for the term of four 
years; and one for the term of five years; and at the expiration of 
the term of offii-e of euch of (he llri^t ap[Hdutei's, a sm-i'essor shall 
Ik* appointed who shall hold Lie olliee for a lerni of iixe years, so 
that the term of offlce of one member of said Board shall expire ev- | 
ery year, Tn case of the deotb, resi^'oatioii or removal of any mem- 
ber of said board daring hia term of office, the governor fiball ap- 
point a Bucceesor to serve the unexpired portion of the term of 
office ef siK'h member, 

Sec. X Immediately after the appointment of the first board { 
hereinafter provided for, the members thereof shall meet at the city : 
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^j1 Ht. Paul, and from tbeir own nmubor sliiill t?Ie<-t a iU'esid<?ut and 
ji viof preftid(^iit, TIih,v aiinU uIko i?leL't, frt^m oiiJ^ide tbeir Qiimb^r, 
n secretary, who shall be a ^i-adiiotE- of Rome iff^ulnrly or^^anized 
iiud r<>i?opnizi^d veteriiinry cnlfefr*', who shall h*.' the exi^oiitivo offi- 
I'er of said board* and who shtiU rtnviv*^ siii?h romjkeDBaiioD aB said 
State Live S^tock Wanitary Bourd may detprniine. Hiw t^^rra of office 
shall be one year, and be ^hall bold his oMt^'p niitil h'm naci-f^snor U 
ejected and (jualilied. The said board may alwo, if it deem ex- 
l»edieDt, elect a field veterinariiin, a baefeiiologist and an attorney 
for said board, which said officers, if eh^cted. whall also bold office 
lor the term of om* year, ami shall receive such compeD,satioii as 
may be determined by said t^tate Live Stock Sanitary Board. The 
said State Live Stock Sanitary Board slinll also have the power to 
appoint m' employ eiich additional help an it may deem necessary 
and expedient for carrying into elfeet the powers and duties con- 
ferred on said board by this acfp 

Hec. 4. No member of said J^tate Live Stock Sanitary I3oard 
shall receive any compensation for any services he may render, 
either as a member of said boards or to said board, nnder the provi- 
sions of this act, save and cscept that the nieuibera of said board 
i^bal] receive their actual expenses necessarily paid or incurred in 
the discharge of their duties as members of said board. 

Sec, 5, The said State Live Stock Sanitary Board shall bold 
quarterly meetings in the city of St. Paul, on the Friday after the 
second Tuesday in January, Aprih Joly and October of each year. 
The annual nieetin;; of said bo;ird for the election of officers shall 
be an the Friday after the second Tuesday lu April of each year. 

Sec. 0. It shall be the daty of the said State Live Stock Sani- 
tary Board to protect the health of the domestic animals of the 
state; to determine and employ the most efficient and practical 
means for the preventiao, supprefision* control and eradication of 
dangerous, contagious, and infections diseases among the domestic 
animals of the State of Minnesota, and for these purposes it is 
hereby authorized and empowered to make all such rules and reg- 
ulations for the conduct of the business of said State Live Stock 
S^anitary Hoard as it may deem expedient. 

Sec. 7. It is hereby made the duty of the several local boards 
of health of the towns, villages, and cities of this state to co- 
operate with and assist said Slate Live Stock Sanitary Board in all 
matters and things pertaining to the prevention, suppression, con- 
trol and eradication of danuerous, contagious or infectious diseases 
among the domestic animals of the state, whenever directed eo to 
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do by Eaid State Live Stock Sanitary Board or the executivf officer 
thereof, find in eucb manner ae directed by B;itd State Live Stock 
Sanitary Board. 

6ec. 8. AH authority conferred upon the State Board of Health 
by any law of the State of Minnesota concerning the prevention, 
control, Boppreesion or eradication of coutaKioua or infectious dis- 
eases among any of the domeatic animals of this state is hereby 
taken from said St;ite Board of Health and conferred upon said 
State Live Stock Sanitary Board, The proviso at the end of section 
four (4) of chapter two hundred and thirty-three (233) of the laws 
of Minnesota for the year 1S97, is hereby repealed. 

Sec. 9. Authority ia hereby given to the State Live Stock Sani- 
tary Bonrd and to the eeveral local boards of health of the towns, 
villages and cities of this state, to take all steps tbe^v may severally 
deem necessary to control^ suppress and eradicate any and all con- 
tagioufl and infections diseases among any of the domestic aniuials 
in this state, and to that end, said boards are hereby severally em- 
l»owered, witljln their respective jurisdictions, to tiuarantiue any 
domestic animal which is infected with any such disease or which 
has been exposed to infection therefrom; to kill any animal eo in- 
fected, and, whenever deemed necessary bv the State Live Brock 
Sanitary Board, to kill any animal which has been exposed to the in- 
fection of any such disease; to regulate or prohibit the arrival iu or 
departure from this state, or the arrival in or de|mrlure 
from any of the towns, villages and cities thereof, of any 
uncb exposed or infected animal, and at Ihe cost of the ovrncr 
thereof, to detain any domestic animal found in violation of any 
such regulation or prohibition j to adopt all such rules and re^'uhi- 
lions as may be by such several boards deemed necessary or ex- 
pedient to enforce the aulhorlly iiereby given; and said State Live 
Stock Sanitary Board is hereby expressly given authority to reg- 
ulate or prohibit the shipment into Ibis stale of any domewiic ani- 
mal which in the judgment of said board may injure the health of 
live Btock in this Btate; provided that neither said State Live Stock 
Sanitary Board nor any locul board of health shall, by any rule or 
rt'guhitiuii thereof, prohibit the sale, disposal or removal of any 
domesric animal of any iterson or persons from any place wbeu 
such animal has no diseiise or bus not beeu exposed To any eon- 
tagioui^ disease, and Ihe fact that Buimala are upon the same 
])remi8ea with other animals having a contagious diseuMe shall not 
of itself necewsarily be e^iijstrued as evidence of esjujeure to auch 
3. coutagions disease us isi had by &aid other unimals. 
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?^c- lO^ ADj pei-eoD who Unows of or has rc'itsoD to Biisppct the 
esisttnce of any contagious or infectioue disease in anv domestio 
animal in the Statt of MiQDe8ota shall forthwith give notice there- 
of to the local board of hf'alth of the town» village or eit,v wbopein 
Huch aoiuiiil is kept. Witliin tweiit,v-four hours after any looal 
hoard of health shall receive notice or have knowledge that any 
Uitnii-tiTic animal ia infected with any auch disease or bae been ex- 
posed thereto, it shall give notice thereof in writing to the said 
State Live Btock Sanitary Hoard. 

Sec. 11. All rules and regulationa adopted by said State Live 
Stock Sanitary' Board by any looal board of health under the au- 
thority uf this act fiball be entered upon the minutes of the board so 
adopting fiTicb rules or regulations and shall be published in a news- 
pap<-r to be designated by the board making such rnle or regulation 
and in the manner by snch rule or regulation pi-escribed. All reg- 
alation? now in force aHojited by any board of health within this 
utale imder authority of any law existing prior to Ihe pa^sa^^ of 
this art ov relating to the ninttprs covei'ed by this art and not in 
couflk't with this law. are continued in force and are hereby de- 
clared to be rules and regulationa of said Htate Live 8tock Sanitary 
Board and the several local boards of health of the towns, villages 
and I'ities under this act until such times as others are adopted. 

Ser. 12. ;No aaimal Rhall be killed by any of the boards; herein 
mentioned until it shall first have been adjudged to be infected witfi 
a contagious or infectious disease, either by a duly authorized agent 
of §aid State Live Stof;k Sanitary Board or by a vetenaary anrgeon 
selected by a loual board of health; except that whenever* in the 
judgment of said State Live fistock Sanitary Board, the control or 
eradication of the disease renders it advisable to do so, e;iid State 
Live Stock Sanitary Board may order killed and buried or other- 
wise destroyed any domestic animal which has been expo^^ed to a 
contagious or infectious disease allhough at the time not infected 
iherewitli. 

Sec. 13. Whenever a domestic animal has been adjudged to be 
infected with a contagiouB or iufeetioua disease and has been or- 
^eivd killed by eaid State Live Stock Sanitary Board or by a local 
hoard of beallh, the owner or keei^er of auch animal shall be noti- 
fied thereof, and within twenty-four hours thereafter auch owner or 
keeper may tile a protest againBt the killing thereof with the board 
which has ordered each animal killed. Such notice shall state 
under oath that to the beat of the knowledge and belief of the per- 
ion making such protest, such animal is not infected with any con- 
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lagioua or infectious disen&e; whereupon if such animal is killed 
notwithritanding such protest, a poet-mortem examinatioo thereof 
eliall be made by tbree experts, one of said experts to be appointed 
by eaid Btate Lire Stock Sanitary Board; oae to be appointed by 
tbe person mnking each protest, and the two thus appoiated to 
ehooBG a (bird. 

If upon post-mortem e^amioation eueb animal dboll be found to 
bare been entirely free from eoatagioua or infei^tious digeueee. there 
shall be appointed throe competent and disinterested men, one to 
be selected by said Slate Live Stotk Sanitary Board, one hy the per- 
son making finch prot^fit> and the third b,T tbe two already ap- 
I'ointc^d, to appraise eueh animal at its caeh value imniediatc'ly be- 
fore it was killed, and the amount thereof Bhall he paid to the owner 
of Fflid animal out of the funds hereby appropriated for the purpose 
of enrryiiift out this act. 

The appmiseTnents mad*? under this act Bhall he in wnliag and 
signed by the appraisers and eertified by the I'li.-al hoHvd nf health 
and tiie said Slate Liv<_' fttook Sanitary Board respeetively. to th^ 
auditor of tbe state, who shall draw a warrant on the state treae- 
urer for the anionut thereof. 

See- 14. The expense nf the espertft in making tlie posj-mortem 
examination herein provided for shall he defrayed by ssiid Stat»? 
T,ive Btoek f^aiiitury Roard out of tlie monevs appropriated for the 
earr^'ing into effect of this act, in case t-aid experts upon esaniina- 
lion find «udi animal to have l>een entirely free from rontagioiia or 
infectious disease, If, however, upon sueh t'sanii nation, such ani- 
mal fihall be found to have been infocTed with a coatfljrious or in- 
feetioua dist-aee, then the expense of the expert appointed hy said 
State Live Stock Sanitary Board and the third expert slmll he paid 
by the said State Live Stock Sanitary Board out of the funds hereby 
appropriated for the carrying into effect of this act, and the expense 
of the otber expert shall he paid hy the person making the protest- 
The amount of such expeuae shall be fixed and allowed by the eaid 
Live Stock Sanitary Board and by its certificate to the state 
auditor, who shall draw his warrant on the state treasurer for the- 
amount thereof. 

BeCn 15» Upon the tiling of any appraisement hereinbefore pro- 
\ided for, it shall be the duly of the local board of health in the 
town, village or citj' where such apprais<?meut shall have been bad 
to make a certifi*:'ate under Iheir Iiand of the nuuilter of days serve*} 
by the appraisers in making their appraisement, and upon the tiling 
of such certificate, the said certificate shall be forwarded to the 



STATE BOAriD OF HEALTH. 



23 



Stale Live Stock Sanilar^v Board and if by 8aid board found tu be 
correct, such fact shall be endorsed on the bm-k thereof and auch 
certificate with ^rirli endoraenient shall be flled with tho state 
auditor wild the state treaaui^r shall pay to each of Haid appraisers 
the sum of two dollarg per day for hiB senieee as eurh appraiser 
upon the warrant of tbe state auditor, siit-li payiiieut to be made 
out of the funds ht'rein :ippropi"iuti*d, 

Sec» IB. Whenever any ancb animal which has not been ad- 
judged to be infected is killed by order of wud l»oard. but nut by the 
owner or keeper thcieof, a poMt-iiiorteui exaniiiiatiou thereof shall 
be made by experts appointed as arorcHnid, and if found to have 
been entirely free from any contagious or infectious diseu^e. the 
value of ^uch animal shall be determined and paid for as hereinbe- 
fore specified- 

Sec, 17. The exjiense of the killing and liurial, or destruction, 
of any diseased animal ordered killed V>y either of the boardft afore- 
said ^hal! be borne by the town, villiige or city where such animal 
was kept. The expenae of the cjuaraDtine of any infected jmimal, 
or of any animal that haa been exposed to infection, when taken 
from the poseeseion of its owner or keeper, «hall be borne, on (> fifth 
by the town, A'illaije or rity where the animal was kept and four- 
fifths by tin? Btato, When nny animal is quarantined apon the 
premises of the owner or keeper, the expense thereof shall be borne 
by such owner or keepier. WheLt-ver any animal is t^jiiarantined 
when b^ing shipped into the atnte, Ibe lixpenaes thereof shall be 
borne hy its owner or keeper. Whenever tho owner or keeper of 
iiuy domestic animal is Itnhle for any exyn^nRe incurred under this 
act by the Ktal** IJvo Sturlc Sanitary Hoard i^r by any board «f 
health in connection therewith, snch board may have a Hen on such 
nnimnl for such e\prn»e, and may also maintain an action against 
such owner or keeper therefor- 

flee, 18, Tt is beveby made the duty of the several local hoards 
of health in this state to carry out aud enforce all onlers and direc- 
tions of the Htate Live Slock Sanitary Board to theui directed, and 
the State Live Htock Sanitary Board may re<iuiro any two or more 
local ttoards to act together for the purpose of enforcing any of the 
provisions of this act. 

Sec- lU. Wlienorer the rules and rcgalalions of the State Live 
Stock Hanitary lioaril made under authority of this act conflict with 
the rules and rej^nlationtJ made hereunder by any hval hoard of 
health, those made by the Stale Live Stoct Sanitary Hoard shall 
supersede those nmde by the local board. 
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t*ec. lift, Tlio State Livt^ Sttjck Sanitary Boards or aoj member 
or duly aatborized ogeut thereof, may examine or cauae to be es- 
amtned, under oath, all persons believed to poaaeaa knowledge of 
material facta concerning the existence or diseeminatiou, or danger 
of dissemination, of disease among domestic animals; ond^ for this 
purpose, shall have all the powc^i-s vested in jiiaticeB of the peace to 
take depositions and to compel witneeees to attend and testify. 

Sec. 21, Any person violating any proviBions of this act or any 
rule or re^ulatioh made by the State Live Stock Sanitary Board, er 
by any local board of health, or any order made by any such board 
under the authority hereof, shall be guilty of a miedeuieanor, and be 
puniI^hed by a fine of not less tlian twenty-five (*J5) dollars or more 
than one hundred dollars, nr hy imprisonment for not less than 
thirty {30) days or more than ninety (OU) ditya. Any member of any 
local board of healtli ivhn shall neglect or refuse to carry into ef- 
fect the provisions of this act. or who shall neglect or refuse to 
carry out any direction of tlie Stale Live Stock Sanitary lionrd. or 
Who shall neglect or refuse to enforce any rale or regufation made 
by the State Live Slock t^anitary Board, or by any local board of 
liealih under the authority hereof, shall be guilty of a misdemeanor 
and be puuished by a fine of not less than twenty-flve (25) dollars 
and not more than one hundred (100) dollars; and each and every 
day's neglect or refusal to perform any duty imposed upon him by 
this act shall constitute a separate and independent misdemeanor. 
Complaints for violating Ihe provisions of this act, or for violating 
any rule or regulatioa made by the State Live Stock Sanitary Board 
or by any board of Health under ils authority, or by the said State 
Live Slock Sanitary Board, may be made by any member or au- 
thorized agent of any such board, or by any citizen of this state, or 
by any i^erson directly iiitereated. i 

Sec. 2-. ^Mieuever, during the prevalence in this state of any 
contagious or infectious disease among domestic animals* the owner 
shall post on his premises a notice forbidding all persona not au- 
thorized by said State Live Stock Sanitary Board or local board* of 
health to euler any building or inelosure on said premiaes without 
permiRi^ion from said owner, ii ^^hall he a misdemeanor to enter 
upon said pri-niiseN, punishable by a fine of not less than twenty-five 
(25) dollars, nor uioro Ihan one hundred (100) dollars, or by impria- 
onment for not less than thirty (30) nor more than ninety t(90) days. 

Sec. 23, The paid State Lire Stock Sanitary Board shall make 
an nnniial rcp(»rt to the governor of Minnesota of all ita proceed- 
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ingfl and trfinfinotione for the preceding y^ar, which said report aliall 
le pirblished hy th<* State of Mionesota, 

Sec< 24, Th*? State Board of Healtli is hereby direeted to turn 
over and deliver to said State Live Stock Sanitary Roard, im- 
mediately apoQ the appointment of Raid board, nil books, papers, 
documents and files of Raid State Board of Health pertaining or 
relating to contagious or infectious diseases of doraeatie animala. 
either in Minnesota or elsewhere. 

Sec. 25- The annual appropriation, made for the use of the 
State Board of Health by the provisionH of section twelve (12) of 
chapter i23;i) two hundred and thirtytlree of the Laws of Minnesota 
for the year 1897 as amended by section two (2) of chapter three 
hundred and twentvlwo |32:;) (»f the Laws of Minnesota for the year 
l&Ol. is hereby transferred from said State Board of Health and 
panted and appropriated to said State Live Stock Sanitary Board 
for the carrying info effect the purxiosea of this act; and any mcneya 
which at the time of the passage of this act remain unexpended out 
of ?aid annual appropriation for the fiscal year ending July 3lBt, 
10()3, is hereby transferred from said State Board of Health and 
granted and appropriated to said State Live Stock Sanitary Board. 

Sec. 26, All acts and parts of acta inconsistent with this act are 
ler^by repealed. 

Sec. 27. This act shall take effect and be in force from and 
after its passage. 

Approved April 21, 1903. 



INFECTIOUS DISEASES OF ANIMALS. 



BOVINE rUBERCLTLOSlS. 



In 1807 Minnesota imsai?J ii law providing for the condeiunatioD 
of cattle TOBpondinj^to the tuberculin test. (Hee Chapter 233.) TLia 
law bad a clause requiring two tests, however, before any animal 
could be condemned, the teHts to be not less than two or more than 
three months apart. This proviso was not considered necessar;y by 
the v<?tennarians or sunitariaus, Init was insisted upon by the dairy- 
men, and was K^anted by those interested in order to secure the 
passage of the bill. 

This proviso wafi a great hardship, for it compelled the keeping 
of cattle that bnd roapondf'd to the first test in quaraotine until the 
second test, and during lliia period the inilk or its products t-ould 
not be used. There was tlius iuconveideuce and expense without any 
return. This law coatinued in forte until the passage of the 
Kroatue bill in llH):j. itSee page — ) When the above law went into ef- 
fect Minneapolis was trying to secure a non-tuberculoui* milk supply 
through the use of the tuberculin test. The courts had determined 
the right of the city to test ciittle within the city limits and to ex- 
clude milk from the city unlesu it came from tested herds. The city 
had no legal right to test cows outside of its jurisdiction, but many 
dairymen gave the city inspectors pemiissicD so to do rather 
than have tbeir milk excluded from the Minneapolis market. In the 
fall of 1809 St. Paul began The testing of dairy herds as a means of 
securing a non-tuberculous milk su|jply. Ttie Twin Cities had no 
jurisdiction outside of Iht-ir liniHa to establish or maintain (juaran- 
tine on animals condemned by the tubeiculin lest. lu order to aid in 
thiH apparently laudable task the State Board of Health appointed 
au JuM]tei'to[% Mr. W. J. Pumpluiu, to act through the various local 
lourds of heallh Itownuhip and village) in the quaruutine of con- 
demned animals outRide of the cities' jurisdiction. The dairymen 
wcce great fiuaiiijial loaera through this law, for they i-eceived noth- 
ing for their condemned rattle. At the Bnme time no provision war* 
made by which they might buy tested cattle; hence after tlie test- 
iug of their herds, with a condeumulion of some of Ihe caitle, there 
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ivae notbiD^ for Tliem to do bat buy other cowe of wbich they had 
uo asBumnie Ibai (hey were any better than those just coiidemned 
3iDd slaughtered. 

In 1901 the legislature passed a bJU (Chapter 322) providing com- 
pensattOQ to owuers of eondeniaed tuberculous auimali^, the 
state to pay one-tLlrd and the loral saattJiry district to j^ay one- 
Ihird of Uie appraised valiuitiuu of an animal, Hurh appraii!^! in no 
instanee to exceed forty dol]ai~s. Thi? law was of f;reat aid to the 
dairymen fnit a bordeu to the country districts (townships aud vil- 
laj;^&), and in souie instances townshi|»s were governed in their 
election of offirers by a pledge from the candidates to the effect that 
J hey would resist the payment of any surh c-laima a^'ainst tlie town- 
ship. This burden upon the township was removed by tlie Kroatue 
hill in 1903. (ISee page 17) Conferences were lield from time to 
time between the State Board of Health and the health i'ommia- 
sioners of Rt. Paul and Minneapolis relative to the besi means of 
cecuriug dairy herds free from animals that would react to the 
tuberculin te^^t. 

In May, 1901, the state officials proposed the eetabliahment of 
one or more dairy marts in the Twin Cities where tested cows coald 
be pun'hae<'d> Dixirymen had espreesed their willinj^ucRs to pay five 
dollars laoi-e for t&sled than uontestpd cattle. The state could not 
eetablish Buob marts io any sanitary district without the permia- 
eiou of the local authoritieH for the locality would be reaponsible for 
one-third tlie appraised valuation of the condemned animals. The 
ftnte officials felt that it would he rheaper for the cities to inspect 
and condemn infeete*! r-ows before they went into a herd tlinn to 
allow rhem to enlor a lici'd when tlipy miglit not be inspected within 
a year after purchase. They al^ao felt that the state cnuld well af- 
ford to conduft the testing at such dairy marts without fharpe. Tf 
this proposition had h(*en aerepted the city autboriti<'fl could have 
gireo their time and attention to inspection of dairies as to general 
i*anitnry couditione — cleanlloest;, ventilation, ean=* nf milk. i'ir. The 
city boards of health did nothing towards meeting this proposition. 

No material t-hanges were made by the city hoarda of health, in 
fhrir methods of testiujr, Coh'h weii? (condemned and killed, and 
others were bought to take tlie place of those condemm-d without 
any assurance that the newly purchased animals were any better 
than the eondemnt^d animals whose place they took. ^5tiU further. 
(he dairymen were constantly huyintr fresh cows to place in their 
herds. The city teetin^ did not on an averaiJ:e reach any herd 
4>ftener than once a year, A dairyman mi^ht have very few tested 
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cattle' by the tiin^ tin* inspection reached him. The dty milk con- 
aiiriiT^rR in the nioantiiin* were under the impression tliat they were 
purchasint^milk from tested cnwa. As the state was spending quite 
an amnnnt of mont-y un this te*iting of rows in and near the Twin 
Cities it Keemed but riplit that it should take stepa to determine 
what proiirress waa being made. An inepector was sent to the 
dairies in and near to the Twin Cities. Among other thiu^s he was 
to Snd out what percentage of the cows in the herd were tested 
€OV>B at Ihe time of his visit. The tesnlt is shown as follows: 

— Percenlflge ot — 

Tested Cows. Non-tested Cows. 
St. raul 78 23 

Country near St. Paul 59 41 

iliuneapolis G9 3L 

Country near Minueapolis (35 35 

Taking the city and neighboring conntry diatriots for St, Paul 
and Minneapolis we find the following: 



For St. Pflul 

Fur Minneapotie. 



— pprepntaifff of— 
CowH Tfated. Cowa not Tested^ 

GS.5 -*11.5 



07 



S3 



It will tliUB be seer that the conditions were much tho anioe for 
both cities viz.: about two-thirda of the cows in and near the oities 
wete tested and thifl may be taken as a fair statement of actual 
condftione. 

It inut;t not be overlooked, however^ that a large proportion of 
the milk Bupplyinj; both cities la shipped in by rail from distant 
points^ and from nou-testt'd herds. The amount of inill: from tested 
cows supplied either city is in all probabilit^v far below liftj per 
eent. Thus all this expeusG of testing cattle, JLidf^ing from the con- 
Burner's fttandpoint, avails but little. The dHiryniann in his own 
interests, should see that his herd is free from tubereulosia, and he 
nia,v well uae the tuberculin test as a means of so doing. So far aa 
a piir*» milk supply is concerned it would appear that a close inspec- 
tion of daines aa to their general condition would accomplish much 
good. The following table givt^B some idea of what ofir ine[}ectora 
found. The inspection was made in late winter and early spring. 
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INSPECTION OP DAIEIES. 

ST- PA0L. 



Herd. 



o 



1 

2 

3 

4 
I 

7 

|.S 

le 

IS 

<14 

lA 

lA 

17 

la 

IS 

so 

31 
IS 
SB 
64 
K 
M 
»7 
IB 
IV 
•D 
91 
•9 

ta 

u 

M 



IB 

to 
«] 
a 

43 
44 
45 
IB 



14 

u 

(a 
m 

ra 

M 



4S '&5 
U S4 

U 



OoDilltion 

of 
Cittle. 



rair 

S^::;:;;::: 

f«ir 

Tiir 

eood ..-', --. 

ffiir 

fair 

pcior,....- ... 

poord. .., 

Fnir 

tmir 

fair 

(food ...... 

Bor,,..„ „, 
T 

fair 

dirty, 

fair , 

good . 

fhlr 

fMr 

fnlr 

fair 

fdir 

difty 

riilr 

fair 

fair 

fair 

fair 

fair 

pwd — ^.^ 

good 

poor (dirtyj 

good. 

dJrty 

dirtj 

fair 

fair 

ewJd 

if^od 

dJrtr. - -.. 

dirty 

fair 

fhir 

cEf^m -..,.... 

riin*n...„„. 

dlrly 

fair 

ffllr 

fair 

K^.:::::.: 

fair 

fair 

ffilr 

fair 

fair 

fair F*.. . . -, 
good .,,,... 

fflir 

fair 



Milk Kept In. 



milk house - 

soilkhauae {dirty) 
milk Bold at onca 

milkfaoune ..--.,,- 

Uukidlrt;) 

ntlk house ,..,.... 

abbdrdlrlyl 

tankcuttrd^ 

dv«ltin(; hoone . . - - 

■old at once. - 

clslam- -, - 

mltk house -.--.^.. 
luilll boQfla ........ 

Jnilkhnofla .- - .-, 

millc houav 

miiklioiiieldlrtyj. 

tank (dirty) 

miUchaoae 

tnllkhofuis ... 

nlUchoaHe ..,, -.r 

mltkbouiie 

■hed 

mhrd 

mllkhooBfl ,,.. 

nllkhotiae — ... 

mllkbouna 

ml1klioD«ie 

milkboiue ., 

oallar 

milkhoQfle ,-,.,.., 
dwnllinH tianim.... 
milkhouHc .-.. , 
mllkhoiL<ie .... 

znith houfie 

uillkhoiuie .-.. . 

dlrtjahed 

<?ellar .-..,.,.., 
dwelling house, 

milk tioiiHi^ 

outHJd'3 Tank . 
TPlllehouae ,... , 
lailfchoiue -'^- ■ 

oatfHdota&k 

mtlk houRtf (dirty), 
onrsirJt* Junk .... 
iniLk hoTis« ...... 

i<kod 

bftm ,-.- 

zdIUe honao -,..., 
milk hou^ ...„, . 

milk hoQfle 

BoM Jil; once, ,--.. 
milk house .,-,.. 

milk hoQ^e 

mltk hnuqp ....„ 
uillk huonff ...... 

mifk hontM' 

milk hoitai' 

milk hoiLa« --..-- 

Dutnidc [Hrik 

milk homw ibad) 
a?IL4 Dt r^ncp.. , -F 

milk hoiiiw 

■old at Ddpp, .. ., 

milk house 



Otmdltlon of SUble. 



Oataldc. 



Inalde. 





dark, damp. 


dry 


damp, twd nlr. 




damP) poor 7ein[UlioiL 


^T 


dvnp. poor TcnllUtlun. 




dirty, poor veniilation. 


drj 


dark» lakr Tentilatluu. 




damp , poor v en i i laEi on. 
Ught, bud vcni^lutloD. 


dry 


drj 


poor generatlr. 
dirty, no TcnlilHtloa. 




fair, QO ren^Lilion. 


dry 


aooa. w«ll ventilattxlF 
dry, paar venlllaticn. 


cl'qn........ 


dry 




dirt J. bad. 




fflir. 




damp) poor ventiUlloa, 




bad. 


dry- 


poor, 

damp, na vantllAtlon. 


drr 


damp, fair rentUatloD, 
bad . noBatiiUry. 


wot ... . .. . 


dirty 


nnwmiUry. 


dry 


doinp, poar vpotllation. 


dry 


damp, poor ventllblkon. 
irnAanlliiry- 


dry 


dirty 


drr,wnU ventilated. 


wet . . 


ytry uunanitaryr 




<Lainp> poor rt-nCilBtlon. 
djLmD^f:Lir \'cntllaticiD. 


fair 




damp, pixir vi?DtilatioTi» 


dirty 


dampF p-xtr veadlaiion. 




damp, poor vpntllatiou. 


wot ...... .. 


d»mp, poor ventilfliion. 




damp, poor veatitailon. 
nnflanlUry. 


!^:::::;:: 


damp, poor Tcnhlntion. 


damp, poor Tenlllation, 


tfood.. ...F.. 


damp, na veatilatlon . 


drv 


damp, poor rf<nLitalioQ. 
(wnei-fllly good. 


dry 


■ood 

dirty . ...- 


vood. 
(ttirty good. 


df7 


good. 


S^"::::::-.;: 


poor ventlUtloB. 

bad. 

ancLefla* vonti lotion Trtir. 




damp, not veil rentilat«d- 
falr. 


S^:::-:-: 


ensellent. 


(Eood, fair. 


wot 


A\rtj, damp. 




ilmiip, Qci vcntllallcjEi. 




falr,p'»or vtntllaliou. 




fnlr, {tour VfHiillniioii. 




dlrtTn ni> rentiljiMoii, 


bad 


la\r, poor venltlntl"!!. 


drj 


iroofl, fair Tentllatlun. 




piXT venlilnlli'D. 


web 


poor, pnfjr ventilation. 




ibuiip, poor -tcntl Nation. 


fafr , 


poor, vrntiktloii pi>OF. 
fulr,fnir rcuHlHtlon. 






dftmpn no v*.ntilfttJfla. 


KUC>|l..r -r-- 


no drA^n, dank p. 


wet, dirty . - 


dlrlf. damp, poor TODtilatlor. 



ao 
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INSPECTION OF DAIRIES.- Continued. 

BT- PAUL. 



84 

8fl 

ae 

87 
BS 

m 
eo 
01 

02 

iB 
H 
W 
»B 
P? 

oe 

100 
10] 
102 
10ft 
104 
1% 
]0« 
107 

loe 

110 
HI 

m 
lis 

lU 

lie 

lift 

117 
11^ 
UH 
ISO 
121 
12C 
196 
124 
IH 
130 

lar 

12S 

lai 

130 
1B1 

las 



Herd. 




1 


, 


* 




e! 
3 


H 


2 


I? 


a 


» 


5b 


%f 


n 


T4 


11 


1A 


N 


f 


i> 


7 


7 


?4 


II 


^ 


7 


Lfi 


'.^ 


LK 


« 


14 


H 


IK 


i 


»> 


] 


lb 


Htl 


Tik 





Hb 


V 


b 


id 


L{» 


4 


IW 


IV 


in 


1 


w 





lU 


11 


7 


El 


VII 


fl 


K 


V 


1 


m 


in 


u 


,11 


1 


HI 


1 


lA 


11 


n 


m 


IH 


ti 


U 


;■ 


ii 


1 


II 


4 


M 


1 


11 


h 


A 


i> 


n 


1 


A 


I 


t( 


Fi 


1 


n 


1] 


n 


u 


f^ 


n 


K 


n 


? 


A 


1 


H 


1 


» 


1 


lA 


[k 


IH 


(» 


T 


E> 




(1 


w 


H 


lil 


H 


V 


IH 


4 


H 


1» 


4 


V 


H 


M 


4 


1» 


(1 


^^ 


in 


M 


(» 


"^Q 


4 


17 


? 


7 


4 


t 


1^ 



of 
CattLe, 



fair . 

KOOd- 

hir 
fair.. 

fRir . 
fair . 



rair. 

^^ 
fmlr . 
fair . 

fair, 
fur . 

BOOd. 

fair . 

xr.iT. - 
Fair., 
fair. - 



fair 

IMr 

Kood. 

folr 

«f»d 

good 

Kood 

fair 

fair 

(rood 

fair 

jmor..,.,.,.- 

Jair 

fair- 

fair. 

ffOod 

«tiod 

((ood.,. 

■ood... .. .-- 

fair 

rnlr 

FHMr-.' 

fS^^:::;::::: 

fair-.. 

fair 

fair 

fftlT 

Mr 

pxcflllfmt. ■.' 

tMr 

fair 

fnip - 

fftir, 

f»ir 

aood ..... ... 

f»lr. 

brood..,...-,. 

fiiir 

fair 

fair 

fair ,.. 

fiiir tdSrtrl 
fiir 



fair. 



UllkSeptlu. 



miVk hovMi 

miUc hooflfl -,,,- 
milk hooHO ..... 

milk hoQM 

milk hoodo . . - - , 
milk house-.'', 
milk hoiuo . . - . . 

milk booaa 

milk hooae -,.-. 
milk hou^o - — 

milk honse 

milk houzLu 

milk houHe<dirtr). 
milk botuo - — 

outride 

mlUc bouse 

milk hanse - . * - - 
milk hoiwe .-,,- 
milk huime ..... 

□UthldH ... r- . -- 

milk liouae - — 
mlllG bouiifi ..•-. 

QolLk bouse 

milk Wild al ooctj. . 
milk hou-ifi ..-- 

milk boiL^v 

miU honae — . 
atiXk hoiuB .--.. 
milk hooM ..... 
nillk hoQJiB - . ... 

milk hcu^o 

bAiilc in iili"jtl f dirty; 
osea the milk 

dwelling 

■ellaat once..-., 
milk bonflc -.-.. 
milk hfioae ---,..,- 
■ella kt obco. . - . 

tank 

ODllnr- - . - - - . 

dwdllos houiu.r r 

dhftd (dirty} 

kltchoa <d]rty}.... 

ecUbr 

dwelling hoOM...^ 
OBllar ...,-. -.-.- 

shed 

milk hnnse - - - . - 
milk bouse — - 

*hed 

milk sold At onoe-, 
eelUr - 



Allk honAA - — 

tank. ., 

tAQk 

milk hoTue .-- - 
«1Ur 

mtlk hooBfl --.-. 
milk hrmn? -.- - 
tnilk tumsv (dlrtyk 

»ihed,-,--. ----. 

oallar,-,.- 

tAnk .., 

milk hou«e. ..... 



Condition oT Stable. 



OaMldo. 



pcior 

iUcts 

dirlp , ..... 

puod .-. 

Bood - 

eood 

S^;;::::: 

e«od 

DO drain. . - 
Fatr. -,.. ... 
fnir r ...,., . 
Tfllr 

K"od 

Kood -.,-.., 

food 
air 

good 

good 

Bood 

dirty 

poor...- ... 
good .. h . . . . 



good., 
good., 
^inxl .- 
good.. 

dlrt¥. 

InlF... 
good.. 
Eflod.. 



'air... 
E«od. 
good, 
flood, 
good., 



dirly.. 

dry... 
dirty 



'air... 
bid .. 
fair. .- 
iHd,.. 
dirtT . 
tfood,- 
airty- 
dirt 



bvd.. 

b»d.. 
ttit. 
bad. 
fair. 



lUBida, 



dark, dump, dirty, 

Sodt fair vi^ntilalion. 
jnp, dirty, 
■food. 

dainti, tiot well uHJtIlaCcd. 
diirk, not well TODtilati:*dr 

Soor vBntllutiLm. 
amp. poor ventlbttlon. 
damp, poorTODtlletioD, 
damp, pour vf-ntiilalion. 
dmmp.Qot well TorLtil&t<?d, 
dfcmp. not Wfli vctiiilntotl. 
dsjnp, dirty, piror r^nulation. 
damp, diirk, Oirij. 
dry, well v^enfil/iled, 
dry, not wi>]l Tontilated. 
rlark, dninp, tmr Tentilallon- 
darh. dirty, ilonip. 
damp, [K>or ^^^n^Uatlon. 
dark, dump, dirty, 
dark, damp* poor vtmiLlatlon. 
d&rk, damp, poor rentllaliou. 
damp, poor vcntllfttlon. 
dlHy, dHrk, poor ventilntjon. 
dniup, jjvur venlUalloa. 
drj, fair v*mtilali<in. 

£E<ur TtnTLIaElun. 
imp, dlrtj, ¥ent. not tucd- 
ilark. 

dark, dry, poor vF^ntiUtlon. 
damp, poor venbiJaT Ion- 
dark, dry, poor Tfatllalion. 
dark, il^ui]!, iroor TPiibilatfoD. 
dark,dirt^?. no ToJitiUtion. 
dry. poor Tontilation. 
dJLinp, poor ventilation, 
□o Tcnnlntton. 
dry, fmr ventilation. 
no TcnlilHtion^ 
djimp, poor vuntilatioti. 
dry, iH>Qr TentlljkttOB. 

dirly, damp. 

damp. 

dirty, fair reriUlation, 
dAJnp. dirty- 
damp, puo' Tentilation. 
dantp, flirty. 
daiDp, poor Tentilition. 
daiDp, poor ^natlliitloUr 
dry, fair vflnttlation. 
daiQii, -pnor veotilatloa. 
nnsanitary. 

damp, flirty, poor vebtJlation. 
dark, damp, dirty. 
dirty. 

T&ir TenttUtlon. 
pnor ventilation, 
damp, poor ventiUtioQ. 
fitiT THiitilntlon. 
dark, damp, poor i-emilatlon. 
damp, poor Tijatilation. 
uDSAtiicnrT. 

damp, dirty, fair TebtiUtlon. 
dry, fair Tf ntiUtlrjn- 
damp. no TentilaVion- 
damp, poor yentlUtion 
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dry. poor vcDtilattoD. 
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dAiuri, piror feudlatlon- 

dark. damp* Fair venCilatloiii 
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doi-k. iliimii. \mov Tontllatioix, 
dmiiji. |nif>r vi-iiiilnTlin. 
rlark^ dHmpn poor v^nliLKrjDa. 
damu, pixjr venlllnllnn 
rilrtjTtlanjp. i>oor vH-ntilatioD- 
pood UvUr,dry» wrll vbtllaFed. 
damp, poor ventllallonr 
dry. poor rvntilation. 
dUTjp> veil ventllaled. 
ilTy,notwp|l ventilated. 
dDm]>, ni> venti^Atliin. 
dry. poor ventilatkmn- 
darli, dry, -HfU Tpnhlftled. 
dark, dry » f&ir Tt-uMlatioa, 
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damp, puor veiiEllatioo, 
riampn jHior venEltation, 
damp, poor yenEllAtlOD, 
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dry. fair venlllAtlon. 

dafk^ net well ^enUlated. 

poor TODlll*tkon 

dry, fair Ught and TeatUatlon, 

dArl{. fnLr v^ntilHtion. 
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dirty, damp, poor reatiladori, 
uoor TODtiEatioTi. 
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fair TeadliCloD. 
pour ventilation, 
damp, floor venttUtion- 
poor ventilation, 
damp, poor rentJUHoa. 
daiTjp, Fair ventilaciion. 
dai]ip>poor vi'iitlLationr 
dark, damp, poor- v^utilntloD. 
darb, dry, piior ventllattoa, 
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damp, darh, fair ventllBtioii. 
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dork, dirty. 
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dampj (Ur lUhtnad ventlla'n. 
damp, DO rtn illation. 
dmDp> dlrtT- fair Tentklatiun. 
lifihc^dry, |fO*>r TenttlatJoi!. 
fair light nnd ventllallon- 
dalnp, tiu Vitft;lalloti- 
dry.falr vobEllation, 
dark, iJamii, poor vtrntilatlOD. 
dirt 7, poor peDEilationr 
iLQBonitarj, 

ilaiup.iUrrj.pcxir venlitatloTi. 
dark, poor YfniUlniionr 
dart, damp, poor vcncilotion. 
dark, dirty, pi-trr vc-nb Elation, 
dry H poor vpfitilaUoii. 
liglit, dry. fnir FvnTilarlon- 
dry. pour vf jitilainm. 
dark, dump, poor TontLlAtlon- 
daifc, dry. pixit rf-ntUetloa. 
duTTiji, pour veDLllatLrjEu 
dark, dry, fair vi^ntiLiitEotli 
dry* p^ur ventLlaEloUr 
dafiip, no T I'll Ilia lloD. 
dark, dimp, pour ventdation. 
light) drj) Toll ventllBtod, 
lishCdty. well vantiUted. 
ligttc, dry^ fair rentilatioil. 
H^hl, di-j. ^rell vontllatod^ 
light-, dry, wtll TeotllaWd. 
Ughr.i drj-.fqir PvntilBLloD, 
lighT, dry. wfU rontilated, 
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dark, dry, p(rf>r ventilation, 
light, d.Tj, yjoor vcntilAliDn- 
huhl. dry, ponr vcntilnUon. 
dark, dftmp. fnlr v entile I ion. 
lighiij dry. fair ventiluMon, 
ItghL, dry, taw v-onrilnTiaii. 
light, dry, p*>ir vpntilfttJon. 
dark, dnriip, ^f>i>r virniilaiiaB. 
dark, duiiipt poOf ventllatioD. 
nn-vimiliiry. 

ilry.dnrk. poor ventilation, 
dry, pocir vi-ntilAhoii- 
dnrk, dry. fnlr vfnUlalion, 
djti-k. dntnp ivonr v^ntilfilion. 
dark- damp, fnir fintilatlon. 
dnrli, drj". ]t<t'tr v*>Dlila11im. 
da nip, poor vi'titilatlon, 
dftrt, dry, poor vflntllfll Ion. 
dart, damp, jmor -FealllatioD. 
Iiflht,ilry. wtll vnnliUiltil 
drv", prmr ventilation, 
dftVk.rifj'. Tnjor vwotlUtlon. 
light, dry, poor v«;^Dtilation. 
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good.--.- 



dirty. 

bad,-, 
good,, 
good.. 
good., 
good-. 



3^.. 



diftr.. 

fCMld.-H. 

good... 
good^'- 
fnir . . . 

good..- 
w»t ..- 
eleaa.. 
dirty.. 



lSi;ht,dryj not: wrll vtintllat*d,* 
Uebi.dry, won Teatilated. 
bKbl,dry, wMl ventilatiii- 
rlpmp, fair lii::ht and ^ontila'n- ■ 
Meht. tlry. fair vtjnllLatijn- l 
liSbt, damp, fair veTilUatlon. 1 
dark, dry J foir wntilntian. ' 
bght. dry, well ventilated- 
dark, dry, iX'or vi^fiUition. 
light, rlry. fii\r ventilation. ■ 
dark, dry. poor VBatilation. ■ 
Ugbtpdry, fair veuiLIatlDn. m 
light, dry. w^'ll Ttotllated. 
ti^ht.dry, fair vi.'ntllation. 
bicht.dry, weU vcnlilated, 
liiiht.drj, vi-flll ventilalHtl. 
dark, dry. fair v--ntilati™n, 
lidhL.dniup, [Hjur vi'Jitllatlob. 
bghl.damp.poc-r vHafllatlon- 
diirki dirtj-. jjoot vi.ritilltttion. 
lair llKht, ptmr ventilation, 
dkrk.dry, fair vi^iiMlaUcin, 
dlrtv, dHmp,no 7enti]atlon. 
liirht, damp, poor vecitilatlaa. 
dark, damp, poor ventilation, 
light, dnmp, Tjo-BPTiHlntiun, 
dark, damp, poor ventilation. 

tool- hqht. d&nip, poor Tenl- 
ght. damp, poor vontilaWon- 
llF?bt, dry. fnir voTiHlntjim. 
bght.drj. wBlLventiLfli^. 
Iiebt.daaip. no vontLliition. 
rlarkHdamp, 'air ventiletion. 
bflhl^dpr, wi'll vMitilat-^. 
light, poor Ton tltation. 
bifhtTdamp. fair vuatilaCloo 
p(K>TltKht, dirty. 
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INSPECTION OP DAIRIES-Coatinued, 





a«rd. 


CoEdLtlon 
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Ullk Kupt In. 


condition otStable- 
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InHae 


R4I 


fiiir 

(air .--- 

fiir 

fair ..-.. 




dry. 

f^ 
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I'lnan - 

dlrtj 

™* 


light, dam[), ntt vpntllntion 
[iiiht. damp, poor v put Llat ion. 
dmrk, dirty, [lOOP vi^DtllfillOd 
ILaht, ilnrnp. 

dirtv,dark, dAmptnovenCn, 
dark, damp, poor v^ntilae'ii. 


U6 
H7 


lUttUHtanc* -^ 


3tt 





ST. ANTHONY TOWNSHIP. EaNNBPiN OOUKTY- 
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ralr. 
fiiir-.....H 



milk haniie. 
dweUlnff,^., 
milk hoiute, 
milk houaa. 



■wet .... 

gi>od - ■ - , 
I? lean.-,, 
hlr 



H^ht. dry, pttat vmtllatioa, 
□Ledn. lltrbt. damp, poor rent- 
ll^llt. dhlnli^LiOnr vtinCilfiliun. 
light, dry, pour Fi!utUation. 



aT. LCUIB PARK. 



an 


10 


1(1 


w 


OIJ 


4A 


w 


ir; 





w 


3ti 


h 


w 


«u 


b 


m 


4 


a: 


mi 


11 


4 


BTG 


15 


11 


«n 


IM 


lA 


mt 


m 


U 


VI 


iri 


a 


m 


IH 


i:i 


ART 


TH 


11 


W 


to 


V 


m 


l:; 


so 


m 


7 


IH 


Rri 


lU 


Iff 


im 


VI 


n 


!t7? 


V} 


4 


^i 


n 


JO 


HTJ 


u 


« 


jm 


H4 


A 


•r 


ff 


Jn 


m^ 


\fi 


vn 


tm 


in 


n« 


BV 


K 


LO 


Ml 
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)« 
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SU JT 7 

m it 22 


BSr 


oy 
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(food 

gi>Od 

^}'::: 

fair 

fi-KHl 

Kood .... 
cood .... 
lair 

fOfxl ..,d 

good .... 

locxl . ..- 

good .... 
Vood --,. 
tfood ,, 
jood .... 
S<md -... 
ficflllent 
good - - - - 
food .... 
good .... 



milk honaa,.' 

(nllk hoDse. ,..-... 
barDb. ..-- .--- . . .-. 

barn- - 

miU(bDu«a.--.. . 

milk hauae ,. 

milk house.--, r^,, 
milk booae 
room t»car l»am.. . 
milk houiw. --.---. 

mUk hoiUD,. 

milkhonfle.---.. . 
milk hmso,--. — 
m!lk hoxwo. .-.---- 
milk house, ---- .- - 

milk boose.- 

irdlk honBO..--, .-- 

mllkbousp,-. 

milk h.oiiHa. - 

lutlk booiw,---.... 

milk lioQia 

milk bouae. - - - — 

milk hoDiie^' .. 

milk house, ...... 

mi tk faonjie 

milk houae, - - - , . , . 

In bum.. - 

In liBm.-... ..-..-. 

in lAm ........ 

in bBrD.'— .->.>>- 
rwlUr .,--..----. 
ia lnrn,--,-...4--- 
In ham..---.-.-.. . 



(LrtT...... . ligbE. damp, fair T^n til nlloQ, 

good -.--.-- I light, dry, well yentitatftl. 
PfDod --.-.., I IJ|;hC>dr7, fair v>"JltllJltl<JD, 

ignod - lli^ht. dof up. fair renMlntlon. 

wet ^,. I light, drj, w«U TVOtiUted. 

food -I 

fmir. ,..- I dark, dry t fair Tcntilalion. 

good , . ... light, dry, wotl venrilatnl- 

■ light, dry, fair ventiUtlou- 

good ,,.,--, dry, litfht, wtU ventilntod. 

liftht, dry r Fair yeDtilAtlim- 

good ,---,.. light, dry- well venfiiatftl. 

!:aod ..-.-.. li^ht. dry, well vtutllHti^^- 
air. -,, liahVdry, well vpodlatnl. 

good .,-..-. I light, drj, fair vvulilAtlutl, 
gftod ....-., I light, dry.fa^r yentiUilon. 
BQod ..-,--- I li>7ht, dry , wQill -rctitilnFihl. 

goad light, dry, well yentilflled- 

4I4>od , . I dark, dry, fair ruatilation. 

good ....... dark. dry, fair vpnlilnM'an, 

good , lisbE- dry, f Jiir v«nti1&tian. 

good ...,-., . ligbt, drj,ponr vi^ntilatlon. 

good I light, dry. well T«nfilatftd- 

good , light, wi^ll venitlated, 

good ' ,,. --.. 

good .-.,,,- light, diTn veatiUtpd, 

)]:aod -.. light- dry, well vnntilnted- 

good - - light, dry, fair Tentilqtion. 

niF. .,. liiJ^ht- dry. fair rentiUtUm. 

Km! < light, dry, well TflotilatT.'d. 
r, ^. light, lamp, fa^r ?«ntila|iou 

good - - light, dry, fair ventilation, 

fair I light, drr 
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INSPECTION OF DAIRIES.— Con tiQued. 

RICHFIELD TOWNBHIP. 
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(1 
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17 


U 


4\f 
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7 


417 
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1 



CandJtion 

of 

GbUIc 



tolr 

Eood . .,., 
good ..w, 
irood . ..- 
good .... 

tOOd 

good .-.- 

good 

e«»d 

uood ..... 

tjTrcbllDiit, 

good 

good 

good ...H 

Bood 

jood ....H 

Sood '"-. 
fcir 

fnir 

good ..-. 

DOOd , - r - . 

fair 

fair , 

t">d 

fair 

good 

eood 

good 



UilkEeptln, 



milk hooHV .--...-- 
mlllT bOQBO .--.,,.- 

milk hciuio 

milk hamw ,,-,,,,- 

milk bDOEM ..- 

milk hoop*- 

milk house ,--r . .-. 
milk bouse 

milb house .... .... 

millc hauflo 

milk hoa^v -..-..-- 

milk hcuee 

milk hDU&« -... ^... 
milk houftci - - .... 

milk houHg 

milk house - - - 
milk hoasif „...,.. 

milk hotiBo , ,., 

milk lioa*j ... 

milk hflimp 

milk h<mne .... .... 

milk hiiT]>*fr 

milk house 

mUk hniiTifi .--. ,-.- 
tnllli hmiao ........ 

milk hoUA« ........ 

milk huu^e ..., ,.., 
milk haiut« . ...... 

milk hovM --- — 



Condition of Stable, 



Oataidfl. 



DodrKin.. 

epod 

eEceilent. 
good . — 
good 

k™*J 

good 



good . 
food . 
rsir. . . 
pjod . 
good . 

SWid - 

wood . 
pood . 

good- 

!^: 

pood , 
good . 

Wr... 
iood , 
pood . 
mod . 
dlTly . 
fdr... 



Izulde 



li^tit, dry, fait rsatlUtioa- 
Mghl, dry, w«Il ventilated. 



npht, dry, wflU ventilated, 
light, drj, -well TtntllAlod. 
bglit, dry (Well ventiiSlHd. 
light, dry, fair TcTitlUtloQ. 
llffbt, dry 4 well vvDliLsted. 



light, dryt well TtntHated. 
light, dry, well vtutllnted. 
dark, dry, poor veuEllalion. 
light, dt-y, rnlr v<]ntilBti'»n. 
dark, dry, fair vi^ntUation, 
light, dry. fnir runtlUii'^o. 
Hl^ht, dry, well venlllalud. 
lighe, dry, friip vohtilution- 
liifhi, dry, fair veiitllfttton, 
li4hb> rlry, wet! v^QtiUtol. 
dark, dry, fair TvntllaiiDn. 
Uyht, drj-, wpll venlitplod. 
dark, dry, well ventilate, 
light, rtry.H.-p|l Tpnliiiii»d. 
dark, iry, w^!l rcnfilated, 
U^ht, damp, \vt*l\ -rcntWatt^- 
dark, dry. fair Tentilntlrjn. 
light, dry, TTcll TgntilHt(-d- 
hght. Arj, well vetitilnled, 
d*rk. Hninp, iionr VPTitllntlon. 
dark, dry, fmr TeatiUtlon. 



HOPinWS. 
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eieellflnt. 
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pood 

good .---. 

EOod ..-.. 
Ifood 



milk batue , 



m^lk boiute . 
milk houjfe - 
In barii'-^..^ 
in bam....,. 



ffood 
irood 
Bood 
Kood 

good 



hirht, dry, woll TentllntM. 
lij-hl.dry, wpII venti!ftt*d. 
litflit, Jry, fair vpatilution. 
ll*>bt,iliiiri|i, well rfiiT-i Luted, 
lidliT, rtry, wpII rcatilaied. 
dark, dry, poor ventllBlion, 



PLTMOUTH TOWNSHIP. 
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poor. 

ST. 



milk h9Dsa , ..,.. I good ..' dark. damp, fair TenUlatlon' 

milk hoaQn ..., .... ^nod .| liRht^dry, fair TnntlUtloD. 

milk bcnufl I dlnj......-i IJgbt. lamp* fair 7entiUtioTi. 



OOLDKN VALLBT. 
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food .... 

good .... 

good .... 

KTOd ... 



millr hoQHi 
mUk hoQflCi 
milk hitiL-^u 
milk houfle 
milk hnuiie 
milk hou^e 
milk haniw 

Tank 

intenk..... 



grind ,.. 
K«od . , 
Hflftd , .. 
pood . .. 
gond . -, 
good.,, 
good . . , 
good ... 
«ood . .. 



H^ht, dry, fair- ventilation. 

light, dry, tnlf Teatllation. 

hght and dry. 

Ugbt. dry, wMI ventilated. 

liyht. Tafr TenEilnEfnn. 

light, dry. 

Ifght. dry, irell vnfilnlprl. 

llphl, dry, well veiitllntod, 

dark. dry,hp1f Tfntibtnl. 
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INSPECTION OF DAIRIES-^ConttDued. 

OOLpDEN VALLBY- 
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Omtvlde- 


Inside. 
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milk faooM 


good .., .. 

good . --,.. 

fttlr. 

i^ood .-.--.. 

V,^ 

\r^ 

Rood 

KOOd 

B«>5 


liffht.drr. wall Tonlilflted. 
li[fhl,drj. wi-ll wnlilBt'-d. 
liifh[,drt. fuir v&nlitatmn. 
light, dry, well Y*?TitltRt<Ml. 
llKhl.drT, w*U t^-nitlHt'-d, 
light, dry, fair v{'ntllatii"kn. 
tight, drv, fair venlilalion, 
liKl]t,dry, fi^r ventilation- 
light, dry, fplr ventilation, 
dark, dry, fair vi^nTtlAtlan- 
Ught, dry, fuir TfntilRtlon- 
Ught, dry. fair vaniiUtlnn. 
dark, dry, falf ventilatjon. 
ligiit, dry. wi'll \tDtdnT»'d, 
light, dry. well tentlluttd. 
Ugbt, dry, fair Tt-ntilnfJon- 
light, drv, ffilr ventilaliOD. 
Uglit, dry. wl-U v<.'nlUnted, 
light, dry, wp|l v^'titdati-d. 
llvlitidrj, well viillliii.iKl. 
light, drj. Will tentilati'd- 
llgUt, drj. fair vearltnTlon. 
light, dry^ wpII vtotilniad- 
dnrk, drj*. VaXr veuCllalioa. 
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fair., 

good 
eood 



iceboi onlslde.. 

milk hi.iii3« 

milk house 

milk house . -,,-- 
milk hauHi .... 
mtlk hoiLHe .... ... 

milk Louqe 

milk house .--- -. 
milk house .....^ . 
Dillk house ....-., 
mlUc hoofie .... -,, 



f^: 



good- 
good-. 
good- 
Enir. -, 
good- 
good- 
Bood. 
good-. 



light, dry, wdU ventllMte<L 
llffht, ritr. fair vnnliUtion- 
light, dry, fair venillaHon. 



llffht, dry, fair v»Df ilaiion. 
light, dry, well ventllaltd. 
light, dry t well Ti."nliliitpd- 
llght.dry,WHll venlilacafl. 
Jlffhf, dry, well ventllut^d- 
llifhl,dry, fair veciCiLnhnn, 
h^ht,dry, well Ti'ntiiiiled- 
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irood 

Bood 

fftlr-H 

tCQOd 

poor, 
good 



milk house - 
milb houao - 
mil^ boon , 
milk hDUf« - 
mlUc LooAd - 

loe Cnnk- 

TQllk hOU»A . 
milk hou^4i , 



fair.., 
^ood. 
good.. 

faiTr . . 
fair,-. 



good- 
good- 



llght, drj, fair venCiUrtii'D. 
l^^^ht, drj. gcod rcmtil&iion, 
light, damp, poor vpntilAtloa, 
light, dry, fair ToutUnlloti- 
dirk.dnmpHfHlr v^nlilntloD. 
dirty, no lltEhC, no vf-utilatlcn. 
Ught, dry, fair venUUtion. 
dirkHllcj TojjlitftEion, but dry. 
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INBPECTION OP DAIRIES— ContinuMi. 

FfilDLET, 
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COTldittOD 

or 
Cattle. 



good ^., .,..-- 
txcellent .^.^ 

pjar, 

pood 

K*JO<l ...... .... 

T&ir 

Sui-d . 
■ir 

Uir 

^ood 

inlr - .... 

pood ..-„-,-.. 
frood. ._,....... 

fair 

fiLir 

good -.--.... - 

F'^od.. 

fulr 

fair 

fnir, ...... .... 



poor- 



i 



UllkSertln. 



mUic hoi]B« .- 

sprJuRboune. — 
milk hiiuiiv . --r.- - 
milk honnt -,-. .... 

milk hiJQHe 

milk huiue ----.-- 
mUlf Uuusi; . . .. 
milk honae (dirtf j 
milk boiue ,^^,-,-. 
mitk buoflfl 

milk lioiLr<c --•- 
milk IrtmsD -.. .... 

□ailk Liui^.'^t -...-- 

mlUC hoQBfl 

in lank ,.-,-,,,-,,, 
milk h(>u»e -., -.,. 
uillc houaa .--. ..-r 

Khed 

mlUr hoa*« 



tank out^idH.,, 



Condition of KenUJf. 



Oataidc. 



excellent . . . 



fair, . , 
BDod. 
good, 
gocjd.. 



Bood........ 

good ....... 

«DMi 

gowl 

wet - - 

good 

dirtj 

good - - 

iioorl -. - 

fair 

□u dr^n . . . 
fair 

Sintd — 
irty 



IiuLde. 



dark, dnmp, no voaillBtlDTi. 
lightn dry, wHl ventiUttd. 
dark, na vt-nMluiLoDr 
light, damp. Do viL^nnlatloa. 
dark, dry 4 Eslr vealtlnU^Ju. 
dark, dry, fair vintilmicj]], 
lighl. dry, fnir Ti^ntilntjQn- 
dark, pour Tenciijition, damp. 

5[>U*l lii^lit, ilry-,rnii' ventJlftVQ 
gkt, dtj, fair venlilalion. 
llKbl., drj", i.»tior voniiTiilitjn. 
Et^htpdry. TeDtilit'uArojtped. 
dark, drj'nrnir vrikiiliL.ri(iD. 
dark, dry, rair veutilaiion. 
dark^dniiipi poor f^Dlilation. 
dark, lir*, fair vuntiUtlon- 
Ulfiil. Arj, fftir vtnlJlAlion. 
dark. daropH fair rt-arilnTion, 
liark^ flninp. pciHjr vcjiCHiiETiiin. 
dark, not well Ttiotikted- 
dark, dbmp, t^iv vi-niilAtion. 
dark) daiitp, poor vmtilallon. 



CSTi5TAL LASS TOWKSHIF. 
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rnod ...... . 

fair...-...- 

fair 

itood 

?^;:;;::; 

g'»^d . . . 

Eood ...,,.- 

fair, 

good-- --- 

fair. 

good ...... - 

!ood 
lir 

fair 



milk liouue 

milk liuUM .... 

milk lionau -.,. ,--- 
milk hOilMG .... ..,. 

milk lictnai' -' r- 

mllk boaw 

milk hfkUiiv 

milk hou^i' — -... 

milli hoi]HH> 

milk housn -- 

milk liiiDB" 

milk huufitf -...-- . 
Tnllk br^"'*" -. .. , - -- 
in harr,-- - .-.--. ,. 
bam (wnter dirty) 
barn.....--. ...... .. 



good. 
Bood. 
fair,. 



jrood. 
fair.. 
^Bir.. 
Bood. 
good, 
good. 

(nod - 
air., 
good- 
uood. 
fnir.. 
tair... 



dark) dry, noTcntilatiun. 
]lEht>di-7< n~tU v«JitiLatvd- 
dirtj'tdnin]!. 

dark, dry, poor Tentilntinn- 
dork, dry, fair v'iiitilar>i<n. 
dark, dniup, fmtr vencilaiioTi, 
D([ht, dump, taif pantilmlon 
light, dry. fair veniilatkuii- 
dnrlt, dry. p-jor rsTiiUntion- 
dark, ilaisp. fnir veniJlHEiuii. 
lisht.dfy, a:[>o-l ri'ntlLB.iioB. 
dry, lipht, wt?M vejinlaietl. 
rtprk.itry, fnIr flenlilntion. 
dark, danp, fair r^fOtiUtlon, 
dark, dirly, pooi- vr-nlilatiQB. 
Ugb(> dry, poor Tenrilmion. 



BDINA. 



617 
GIB 

biD 

BSD 

fiS4 
fi» 

E2» 

i,'6a] 



14 
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*i 


W 


I 


7 


II 


tt 


^ 


a 


VA 


l/> 


it 


1^ 


V 


94 


W 


IH 


H 


IV 


g 


1 


1 


411 


7 


J4 


A 


4 


V 



good - 

ff™d 

fair 

rair-. ,>....., 

good 

good ->..--.. 
good ., 

falr^ (elfttn). 

good 

good 

Fair , 

pood ........ 

good .,...,.. 
(ood 



tank nutiiide 
lank ontaide 

abi^ 

milk houae .. 
ont nf doors, 
milk honse - 
niilk himfio . 
milk houEW , 
milk lioupi' - 
milk honj^e . 

milk h'tuflo . 
milk hoD.'ie - 
milk h"iXbo . 
mitli huD» - 



gorN3 

Ifood 

pood 

good ....... 

good ..-,-.- 

dirty ,- 

cltun ..... .- 

clean ...-.., 

ffood 

fair 

irood 

good 

Eood ....... 

gnod 

good ....... 



light, damp, oloae. no Tpat- 
dark) damp, fair renliilationk 
liylit, ilanip, fnir T-f-nMlHlion. 

f:o3d lipht. damp, fair Tuat. 
Ight, nry. fnir ventilation. 
U^t^ dry, poor vpntilatiifH. 
light, dry, fn3r vnnlihihnn- 
Tlgbtpdry, well ven'ttatpd. 
li^hE- dry, w*ll vntflatwl. 
light, dry, wtll venttfat*d. 
lipht. dry, wi'U vcntllalKl^ 
light, dry, well veinilated. 
lipht, dry. wtll vniilntpd. 
light, dry, well ventilated, 
light, dry, well ventilated. 
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INSPECTION OP DAIRIES.— Cooticued. 

&DiyA, 



OnQdmon 

of 

Cattle. 




UUhKeptla. 



KlUc honvb.... 
bun. . — --'' 
milk bonae ^-- 
mllk faonie .... 

ZDllk hOUM ... 

clone to bom... 
m JUc hoUHfl , . . 

In bum..- 

dveUlcf.,--- .' 
ahpd n^arbAm 
lauk 



CouditiuD cf Stable. 



Ontiride. 



BOOd ....... 

good 

BOod 

good 

dirlT 

good 

Rood 

e»d 

ejlPtllftttt . . 

fnir 

J^owl 



Inside. 



light, Hrj. fair ^tinlllfrlloD. 
Ufiht, dry, fair Tentilntton. 
bcht, drTt wpII Tflntllnr^- 
U^lit, drr, piior v^tnlilAtioQ- 
dry- \vf-\] rentllAl^, 
llglif.dry, u-i'U Tcntilfitftl. 
ilfbt, damp. Tail ventilntlon. 
llEbl, damp, fair vontlUtion. 
li^ht, damp. Ttii Tentllfition- 
U^bt, cinmpHfalr Teutllatfon. 



HI.OOMraQTOV TOWNflHTP. 
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ut 
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1(t 
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UT 
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ftW 
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FA1 
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lb 


uv 
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^Vt 
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Mi 
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1 


flM 


i» 


w: 





»>M 





(AU 


H 


nni 


l» 


JAI 


K 


h/T' 


* 


MH 


( 


U4 


•t 


MA 





Ml 


A 


M7 


M 


MH 


h 


«I0 


4 


fiTll 


R 


v;i 




m 





t/m 


A 


^ 



11 


ITK 


t 


6n 


V 


WH 


W 


h;v 


]U 


AMI 


?4 


Ml 


37 


6W 


10 


OBH 


ir 


CM 


n 


M» 


fti^ 


EW 


fi 



fnir.-.H... 

r-if 

l!ood..--. 
BOod ..,,.. 

fftir 

fnir. ...... 

fait. ...... 

fnip 

BDOd...... 

Bood------ 

S^.::::: 

good 

eood - 

t'(rf)d...,„ 
pood..,--- 
good ...... 

fiiXi.'...'.'.\ 

PCHHI.. 

pood 

fair--- 

pood ^ 

ra\T 

fuir....... 

fnif 

good 

C" -od 

RODd 

good 

>c*jd 

uwa 

(fflod 

very Bood 

fjLir. .-,-.. 

gofld...,,. 

good 

'rair-!;i".ll 

fair 



mltk house .... ..^^ 

tDlIk llUOPO 

milk bDiu^ .-- ...- 

milk liijupk^ 

milk houht? --,,,, 
tank inlpJilw ....... 

milk hou»e 

vnitk bon^.' ...... . 

mILk hoii^ 

lailli haQfie . , r--- - 

milk hoO»e ,.-- .... 

mill! houBfl .... ... . 

milk bousv ,-. .... 

milk Itanee ........ 

mUk hoD?e .. . 

mllif liDii'* 

milk hoojje .... 

tnilk Ykouuv. 

milk hoofie .. ,. 

milk hftiT*-' . . 

mHk liouft' — . .... 

milk hon** 

milk hoit*«' --,,,-. 

milk hou'i*' 

milk houw 

millz boufe 

Dil^k hooN3 

milk honw- .... 

milk hoiiw 

milk housH ..,,-. 
milk lLoiiAt< . .. ..,, 
□illk hoDse ...---.. 

TUllk hflUflf- 

Dillk bonsD - 

milk hoTim? -,,,,-., 

bam- ,.-.-.. 

milk bouBf] --.. .,,. 

bam .....-,. 

milk hoom 

milk bDHqe --...-,. 

dwi^lUniz 

dwelliDfr 

lank n™r bnrn.-.. 
In barn --.. 



ffood ... — 

wet 'X. 

good ....... 

Bood...,--- 

pood. 

eood..... . 

»food 

tTDOd. ....--- 

good 

fo^ 

e'>«id 

ffOiA........ 

very Ktiod- 

pood ..,-,- - 

pood. 



pood-, 
good.. 

LEOOU - - 

fair.... 
gnoil - . 
grKul-- 
«ood.,. 

FOf-d... 

dry ,,. 
BO"d... 
ffi<od .. . 
fair . . . 
good.-, 
ifood... 

fBir. 
KoiikI... 



'air- . 
fair. - 

good, 
good. 



(rood.. 
dirty, - 

fair., 



dark, damp, fair Ti^DtllnTion. 
dark, ditmt>H fair TuiLtilatlon. 
tlKbi, damp, fair venlilHTion. 
dark, dnmp, fair -i-QnTllatlOb. 
Ught, d&mppfnlr ventllntion. 
ilnrk, drj, fair vfiiHlnMijn. 
ll^hlidflmp, ffiir vetitilulion. 
li^hl, dhuit?, (Uriy, f4ir cent. 
dark, fpir vratlliif Ion, damp. 
111(11 1, (laiup, ffLir Tf^nt Elation-] 
light, dunipn fair vt-nlilaiion. 
li^ht, drj, fair vt^nfElntloo. 
IJKht, drT, wll xpntilated, 
lltEhirilfy. faif r-^ntdatl'm. 
ilt;hi,drT, wpII TPnill.it'-d. 
H«hT, drj. widl Tj^ntilAtw'. 
lil^bl, dry. well v^ntllntfiL. 
llgJif, ilrj. wMI ventilnt'd. 
lilfbt, drv, well Tentllated. 
Ulfht.drj. wtll vcnHlnti-d, 
U?hr,dry, Tair reiitilaiit^n. 
lli/ht,dry. fair vrntdaHon. 
light, dry, wmJ! vi'ntltaTod. 
liffht.drr, wnll Tftntllat.-d. 
light, dry, w?H t^ntilated. 
liifht. dry. fnlr rcntllntlon. 
dark, dry. w-'ll Ti'ntihilHl- 
light, drj. well TCiinlfltKl, 
dirk, dry ^fftlr VJ^ntilaTinQn 
Uehtn drj, fpir tentiUMun, 
light, dry, fair vpntilatEon. 



light, dry, fair Tr'ntilalion, 
light, drv. fair ventilatldn, 
lEvbt, 'Iry. wi-ll TenliliilM. 
iighi.drV. T"''>T v'-ndlallOD. 
dark. dry, pcK>r v.nnlalion, 
dark, dry. vtHir renlUaiiou, 
light, dry, fdirTKnidan'm. 
dark, drv, roSr VLmtilntion. 
liKlit.dflTiip, rtirrFnt.,iUrty. 
dark, dainp^ fair Pf iilitalion. 
dark, damp, fiLir vi^ntllatlnTi. 
light, drj. wtll fi-tiUlati'd. 
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JUENNIAL REPOnr 



The form of blank iified in the inspection of dairies reported in 
part in the preceding table read« aa followa: 



.3rd. 



Date..., 

No , Herd or 

Located at (City. Village or Towaahip) 

Breed of cattle 

Bulls; No. tubercuUn te&ted Breed , 

No. not tuborculiD tostod. , . Breed. .... 

Cowb: No. tuberculin teated 

No. cot tuberculin tested 

Catres; No. heifers 

Na bull3 

No. or C0W5 on band wbeQ berd first tested 

No- of cowti Btill on hand from first teet - 

No. of lubercuIlT) tests of herd Dates 

If cattle tested, number each time: let 2nd 

No. reacted on flrat test Date , , , 

No, reacted on second test Date 

No- killed Dates 

No. paBEed as fit for food No. eoodemoed 

No, tested cattle purcbased filnce flrst testing of herd. ....... ...... 

Dates 

No. non-tested cattle purchased since 9rst testing of herd 

Datea 

Tot£j cumber of cows owaed since tbe first testing of berd 

No, of touted cowQ on hand. ...,., ,No. of nontoeted cows on band. . . . 

CondltJon of cattle (Poor, fair, good, excellent) 

Character of feed used 

Date of beginning buBlneaa 

Hon* much milk sold dallf 

Where la milk kept. _ , 

SurrouDdioRB of atftble , . , 

Style of Htable (photngrapti) .,....-,., 

Interior condition of stable (Dark, light, damp, dry, well ventilated) h 

Style of fastenings for cattle 

Style of stall ^ 

No. of cubic feet per animal (eatimated) i ,. , , 

Who teeted cattle cacb tinio. .,._......,--..--..,..-..- 



By order of. 



Rem arks 



(Local board of health* owner, or state board of health.) 



.Name and address oC Reporter 



In the qnnrterlv lY^poit f*ir the vetorinnrj department ending 
Jnne 3G, ]:)02. ifl the following: 
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"Ihi^ people of the Twin Cities are getting all that thi?.y are pay- 
ing for, and few milk cODaumers ai^ BufBciently interested in know- 
ing the character of their milk supply to make icriairy or to viait 
the dairy supplying thera. Dairymen who are keeping their dairiey 
in the best conditiun are getting little if any more for their milk 
than are those who are keeping the pooreBt dairies. 

A enmmary of the conditions given in the table Bhowe that there 
are but seven (7) dairies that can be cJaaaed as excellent. One hun- 
dred and sistyfour U(i4) an good. One hundred and eightysis (18fi) 
as fair. T\'ith two hundred and twenty-nine (229) classed ae uasatia- 
factopy. Milk was kept in: 

Dirty milk hojses , 9 

Sheds 30 

Outside tanks 43 

ClalerD 1 

Darn 28 

Dwelling house or cellar 30 

Considering the unsanitary conditions of many of Ihc etablca 

it 18 unfortunate that the conditions should be made etili more oh- 
jectionahli- tlii'ougli tho plai'C vvhi-rc the milk is ki?pt. Cowd kept 
under unsanitary cnuditiona might poaaibly produce milk which 
would not be the direi;t eauKc of sicknesB, provided the milk was 
projjcrly hiindk^d and kept free from contamination, it ia, however, 
almost, if not quite, tinpur^^iblo to keep milk in a dirty milk house, 
harn. **li<*d, cistern or dw^^Uin^^ hous** without its coutaminutioa. 

Early iu 190J th**re was much diHcontent from country districta 
near MinuL^stports, [relative to the Minneapclis testing. Many of the 
town Ifoards snid they were wJlliug to Lave the dairy cuttle within 
their juriadiction tested, but were not willing tlint this sboiild be 
done by the Minneapolis anthorilies. The Minneapolis veterinarian 
announced in llie Spring of 1002, tluU hp wonid recogfUKe no test in 
that city, hut their own. Other townships said they were willing to 
have their dairy eows within their jurisdiction tested provided some 
means wa? taken to prevent Ihe purchase of non-tested cows to 
take the place of the condenmed cowa. 

Ou June 22. IW2. a conference was held at the office of the 
f*tiitc Hoard of Fleiiltit iit which Dra. Keyes of Minneapolis, Kirby 
and I'umt'roy of St. I'aui and llHiiibull (veterinarians) also Dr. P. 
M. H^ill. commissioner of health, Minneapolis, and Dr. Bracken 
were pivsent. Dr. Ohage was unable to attend. 
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BIKNXUL ICEPOUT 



Tilt followiUK in'opositions for the State Board of Health were 
flubmittod : *'TV'bile we endorse the tuberculin test aa a mefins of 
recognizing the pres^^nce of bovine tuberculosie, we do not consider 
the present methods employed in St. Faul and Minneapolis, viz.: the 
testing of cattle; the condeu]Di]ij>: of those whif'h react to the 
tuberculin test; the i'emoval of such coademn^^d aniiuaU from the 
herd; the purchase of other animals to take the place of tlos? con- 
demned, nuch animals not having been submitted to the tuberculin 
test; the continued use for dairy pnrposes of such untL^sted animaU 
for an indefinite period; — as tending to secure a noutuberculous 
niilk supply. We therefore aiigget^t the acceptant-e of one of the 
following propositions: 

(1) That the compulsory testing of dairy herds be continued 
only on condition that some me^ins be provided by which dairymen 
r^an replenish their herda with tuberculin tested eattle; 

That no dairyman be permitted to sell milk, in either city, from 
a herd containing any untested cows; 

That attention be given to the disinfection of dairy barns from 
which condemned animals have been removed; 

That proper attention be given to the ventilation and general 
sanitation of dairy barns and the places in which milk is stored; 

That sufficient inspection bo made of these places to secure a 
permanent improvement of dairy barns and milk aupplies- 

(The table preceding seems to indicate the need of »uch prop- 
ositions as the above.) 

(2) That if the above plan is not feasible, the testing of dairy 
herds wtth tuberculin be discontimied until such time as it can be 
adopted, recognizing as a reason for the disfontinuance of such test- 
ing the fact that the present method is unsHtiBfactory and is not 
yielding the resiilta claimed for it, 

(3) That if the cities are not ready to accept either of the fore- 
going propositions the Stale Board of Health be permitted lo with- 
draw from Buch unsatisfnctory work, leaving the cities to deal di- 
rectly with adjoining local boards of health (town boards of super- 
visors). 

Dr. Obagt not being present no ad ion could be taken for St. 
Paul, but Dr» Hull aud Dr. Keyes both expressed themai'lves as not 
ready to accept the flrst or second proposition for Minneapolis^ but 
quite willing to follow the third. The conference adjonrned with 
this iinderfltanding. 

Follo^ving this came the Mounds View township case whetc th<? 
3f iniieapolis authoritica tried to compel the State Board of HeaUh to 
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i-&force the slaughter of auimals which had been condemned by the 
city veteriuariane outside of tlieii- jurisdiction. The State Board of 
Health was t^orerned in ite action by the advice of Attorney Gen- 
eral Douglas, which was to the effect that the Minneapolis sanitary 
authorities might exclude any dairyman's milk from their city, but 
had no right outside of the city limits to condemn cattle for which 
Ihe tovnehip and state had to paj- This opinion was sustained by 
Judge Brooks. 

The foIlowiDfi statement shows the aDiount of money paid out 
by the state aa its onetbird of cattle killed after inspection for 
tuberculosis. Also the amount paid appraisera 

A statement t»f Expenditures from the Infectious Diseases of Ani- 
mals* Fund for neimbiii'sempnle for Cattle Killed for Tubei^'uloais 
aud for Appraisers' Fees: 



TuberouloLiq lit 

C&tlie, App-aisera. 

Mar, 1901 (lez-BZ 

June, 1901 ^ 622-36 |103.UO 

July, 1901 G7B-01 62.00 

Totals |1,459.S9 JIBS.OO 



AiieuBt, 190t 255-C3 

September. 1901 3&4-76 

October, I9fl 004.45 

November, 1901 208.26 

December. 1901 200-15 

JanuaiT. 1902 3&S-S:! 

FebniarT, 1902 liO.B3 

Marcb, 1902 341.57 

April, 1903 310,10 

Mar, 1902 333,09 

JOUC. 1902 614.95 

JoJy, 1902 194.85 

Totalm 13.798.16 



80.00 
41.00 
2G.0D 
19.00 
15.00 
iLOft 
4.00 
18.00 

e.oo 

19.00 
1S.00 

10.00 



1^^2.00 



u 



BIENNIAL REPORT 



August, 1902 625.SS 

September, 1902 264,5E 

October, 1992 734.41 

November, 1903 226.04 

December. 1902 92.27 

January, 1903 B20-Bfl 

February, 1903 3eB.S9 

March, 1&03 2R1.H1 

April 1903 256.66 

Totals t3,338.a0 

Grand total 18.596.85 



6.D0 

20.00 

154.00 

12.00 



lOM 

13.00 
12.00 

8.00 



$22G.r>0 

(662.00 



I 
I 




In cooaectioii with the testing of tattle it waa necessary to es- 
tablish certain reguljitions and records. Soiue of these are fouud in 
the eighteenth biennial report of the Minnesota State Board of 
Health. Pages 31fi 310. 

The following circular of information relating to bovine tuber- 
culosis was issued uadcr date of Aug. 1^ 1901, for the use of local 
health ofliecre: 



The !ftw now providpa that whenever an animal hag been adjnrfged tn- ' 
fected wJtb tbe disease of tuberculosis and has been ordered killed b}' the | 
state or local board of healtb, Buch animal aball be appraised at a valua- 
tion not to exceed S40. The value of the bide and carcass 1b to be deducts 
rroro the amount of Bj]pr£.iBal, and the balance Is to be paid for. one-third 
by the state, one-tblrd hy tbd local board, and the remaining one-third Bhall 
be borne by the owner 

All cases of auapeeted tuberculosis must be promptly reported to tlie i 
State Beard of Health an blanks provided for that purpose. 

Tbe State Board of Health s!iall be duly notified before any cattle are or^ | 
dered killed on account of tuberculoBia. 

All fBttle for dairy or breeding inirpoaes brought Into thla state must baj 
accompanied by a health certificate from a veterinarian, whose competency 
and reliability are certified to by the authority charged with the control of 
tbe diseases of domestic animals In the state from which the cattle are 
shipped- Said healib certificate must show that the cattle haTe been e^am- 
ined and tested with tviberculln, and are free from any contagious diaease. 

It shall also contain the owner's statemeot that the cattle have not been 
exposed to anthrax, blackleg, actlooTnycc»sla, malignant catarrh, or Tciih fever 
during the preceding three monihs. Compensation la not allowed for cattle 
slaughtered on account of tuberculosis, which have not been owned In tha 
state at lea?t one year prior to the date of slaughter- 
Milk from cri^amerlea should be boiled before use for feeding pur&osea. 

Local health officers ol towns, vlllagea and cities of Minnesota are bere1>y ' 
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authorized and Jnstructed to Bel?^e and hold In quarauUne all c&ltle for dairy 
or brtedlDg purpostfc coming Into LhU state without a legal i>ermit or proper 
tiealth cortlBcatc, and to notiry tha State Board of Health at oace of such 
&ctloii. The law i>rovides that whenever any animal le quarantined in transit 
the eipeaae oF quaractloe fihall he home by ita owner or keeper- 
Note. — Vour attentJOD is especially caEled to the rulea and regulations of 
the Minnesota State Board or Health, for the prevention of the Importation 

of dlBcaaed animals iDto MlnneBOtft^ These t-ulca aad regulaUona require 
thai Range horses, cattle for dairy or hr^ctding purposes, and bogs or sh^ep 
for breeding purposes shipped into Minnesota must be accompanied by a 
health certllicate aatlsfactory to this board. 

S. D. BRIMHALL. V. M, V.. 
Director Veterinary Department. 

In carrjiDg out tlie law of 1901, wbich provided compenBatton 
to owners for cattle slaughtered bet'ause of tubercnlosia, it was 
neeesfcary to have a record of appraieal, etc. The foUowini; record 
sheet was prepared and put into use, 

APPRAISAL. OP ANIMAL. 

We have this day €xamtned a Unsert description of animal) 

Tag No quarantined for tuberculoaie in the (city or town) 

of and hereby appraise Its value at f 

The animal has h^en in the etalo 

E>ated , 190w.. 

residing at 



Appraisers. 

DESCRIPTION AND REPORT OF ANIMAIj BLAUOHTERED. 

DeacriptloD of animal Tag No 

Date of first test. . . . .Date of state gue-rantiae Date of second test. . . 

Owner's name and address .,,,. — ..,...,..,...,. — 

Killed at (Slaushier house or private premises) 

l^esioits: Lungs Pleura Uver 

Postpharyngeal 

Bronchial -..>-..,>..< 

Liymphatlca; 

Mediastinal - ......._ 

MeseaLerlc , 

Mammary 

DivpoAed of as followa 

Weight 

Carcaesr 

Amount received 

Weight 

Bide: 

Amount received ..-...- ><.'.' .,.,..,-< 

Recnatha 



. Inspector. 
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^YheD cattle were apprai&e'l and killed it was ueceBBar.r for the 
Bouitai^ authority doinp the killing to fiirnish a certified copj of 
appraisal uod description of tlie aaimnl to the second aanitarj au- 
thority- held legally t-espousible for ita third of the appraised value 
of ihe animal (city, Yilhigc, or township euptrinCending tlie killing 
to furuiRh '.'crtiticU cop^v to ibe atate or rice versa) — hene*: the fol- 
lowing on the I'everse eide of the appraisal blank given above. 



STATE OF MINNESOTA. 

tts: 

County or , . , , 

I hereby certify that 1 have carefully compared the foregoing appraieal 
of animal and report of Itfl sUufihter with the original written appraisal of 
Bald animal, and the original written report of lla slaughter, en file and of 

record in the office of the Boartl of Health, 

and that they are true and correct copies of aold original appraleaL and of 
the said original repurt of Blaughter. 

WitneBB my hand Ibis day of 190.-, 

Secretary of the Board of Health. 



The testing of dairy cattle with tuberculin baa been eoeooraged 
thi'oujrliout the fllale. Dairymen nnd atockmen have been urged to 
recognize the Jiiportance of proteering their herda from tuber- 
culoBie. For fhia miHsionary work the following form was prepared 
and used. 



HEQUEST FOR IK9PECT10N A&JD TtTBRRCn^TN TEST OP HERD. AT THE ' 
EXPENSE OF THE MINNESOTA STATE BOARD OF HE.\LTH. 

1903. 

To the Minneeota State Board of Health, St. Paul, 

Gentlemen: 1 have reason to beUeve that Eome of my cattle are afflicted 
with luberculOBls, and I wish to have my entire herd inspected and teated 
with tuberculin, If such test Is deemed necessary by your representAUve, 
and the diseased animals disposed of according to me rules and regulations 
of the State Board of Ilpalih. 

1 understand that the flrst inapectlon and teat will he made at the e«- 
pense of the stale, and In conBlderatlon thereof 1 agree to employ the 
means recommended by your board to prevent the re-Introduction and devel- 
opment of tuberculosia In my herd. To this end I agree to kilt atl animals 
which give positive reaction to the te&U to thoroughly dlainfect the stable. 
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and to purcbaee only cattle which have been proven free from tuberriiloBls 
A^ EbowD by eiaminatlan and test made by a veterinarlau recognized by 
your board. 

Very truly, 



AddrosQ. _ - ...,,.,. 

Tovneblp County. 



My berl locludea tlie following anlmale: Cowb 

helfere over one year old bullB over One year old 

, ateerB The milk from this 

herd is Qsed by for 

The cattle are (State breed and whether regietered) 

The rollowJog are my reaaoue for belleTlng that some of my herd arc afflicted 
«ltb tnbercoloBiB" ,,...,..-,, ^ ,.......__._._,.. . . . . 

Ro<]Tiostfi. as provided fctv in ihfy abovo fnrrn. hav^ conip froiu 
brei?deis of rommnn rnther than of piirp bred cattle. Tbt* latter in 
cianr iuBtances hPsUating to subject their anini.ilfl to such a test; 
feariog financial iDJnrj'- WTicn<^vei' a nifljority of tbe hrepdpi'a of 
common cattle have hoconie intfieeted in maintaining healthy 
herds their infliipnce will be felt among the bi'eeders of pnre bloods. 

Therf are already a few jiiire pure bred herds maintained under 
the tiibfiTijIin test, and the* number of buyers of pure bred t nttle 
who demsind the protection of tbc tuberculin teat as a condition of 
pnfi'ha&e, is on the increase. 

Cattle have been tested iu the following counties: Anoka, Da- 
kota, Faribanlt. Hennepin, Le t^ueiir. Mower, Pcdk, Ramsey. Red- 
wood, Sibler, 8teele. ^'aseea, Washington and Wright. 

Cattle were tested in Anoka. Dakota, Hennepin, Ranist^v and 
^'ashiDgton countiea becaui^e of conipulBion through St, Paul and 
Miuneapoli^, The other tests were demanded by local boards of 
liealfh in disitricis enpplied from the dairieSt or were voluntaiy- 
The historj' of some of the tested herds is interesting, In one in- 
BtUDOe a herd of hitjh grade cattle was tested by a local veterina- 
rian with muny reactions following. Inquiry brought out informa- 
tion from the owner that he had kuown of the presence of tuber 
onlosis it his herd for two jears (of course during this jieriod he 
bad been selling infected animah, and thus spreading tlu? Uisease, 
lo probably noa-infwted herds]. The loss from deuth was becoming 
»o heavy in his herd that he decided to take advantage of the law, 
which provided coini>ensation for tuberculous animals slaughtered. 
thus protectinii: himself against Ihe total hiss of hi^ herd. 

The testing of a herd in one case was brought about in ^aiuh a 
peculiar way that it is worthy of record. A medical health officer 
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noticed Bomc meat hangiug in a buteher-B sbop, which hnd a bus- 
pirious ftpponrance. He sent a portion of this meat to the State 
Hoard of Health laboratory from wiiith in due time he? refeive<l a 
report that themcAt wae tnberculous. The health offtcer thereupon 
inquired of the buteher where he obtained the tuberciiloue auimnl, 
and was roferred to a eeitain herd, the owner of wbieh vma not onlj- 
willing but anxious to have his cattle tested. Th^ result of the te&t 
showed twent_y-Kix infeeted animals out of a herd of thirty-four. 

In another instance cattle in a herd begnn dying. The owner, 
in conversation with Dr. Annaud deHcribed their condition. Dr. A. 
Buggested that the cattle pi-ohiibly had tubpreuloais. At the re- 
quest of the owner he made a potst-mortem on a cow that had died a 
few days previously. The legions of tuberculoBts were present to 
quite a marked degree, A test of the herd was thereupon advised 
and made by Dr. A. with the reeiilt that eight out of a herd of 
twenfy-six: reacte*!. flnd were slaughtered. 

In another JTistaui-e Dr. Aunand wben on a trip of innpei'tion 
was Httki'd by a furrai-r to see a pure bred cow that he had recently 
pui'chaswl at a sale of pure hreds in Towii. Dr A. informed him 
that the cow had tuberculosis, and advised the testing cf the herd. 
The farmer followed this advice. Of forty-one auiinalti testetl, 
three reacted, two of which came from the sale above referred to. 
The third animal had been on the jilace for a considerable (lerlod. 
She had been closely associated, however, with the newly parcbased 
cows for a little over two months (pout -mortem of this case showed 
but a few prinuiry lesions). The farmer thereupon began h'^ral 
action against the breeder who sold the two infected cows, but rhe 
case was settled out of court. 

Dr- A. found two (»ther pare bred cows sold at this eanie sale 
to another farmer in the same Minnesota county that were diseased. 
This man also began action against the breeder who sold him the 
cows. 

In another instance a farmer noticed that one of his cows was 
ill. He wrote to the state board for udvice. It was suggested to him 
that in all probability the had tuberculosis. He thereupon re- 
quested a test of his herd, Tbis was made with the result that tbi« 
cow only, in a herd of five, had tuberculosis. He had bought her of 
a neighbor. The other four had been raised on hie own place. 

In another instance when a farmer noted that some of his cowa 
were not healthy, a teat was made with the result that eight ont nt 
thirteen reacted and were slaughtered* 
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Jn still another cuse in the country where ^ request was made 
fop a t^-st thirty-eight out of flfty-three animals reacted and were 
slaughtered. 

In another inatanee a local veteriQarian tt'sted the herd of a 
farmer ojion the owner's request and found every animal diseased. 
In lliis fflse the farmer tra^^ed the souree of infection to a cow pur- 
chased at a sale, which died of tuberculosis. Thes^ few illustrations 
point out the importance of stockmen and farmers protecting their 
ht'fds from tuht^rcnlosis by the wi&e use of the tuberculin test. The 
following table gives some idea of the cattle tested from Oct. 1, 
1901, to April 2.1, 190a. It should he noted that the use of the test 
outside of the twin <:ities was steadily on the increase. 



TUBEBOULIN TBBT RBOOEUJ KO. L 



Period. Tested. 

Oct- t. 1901 

Oct- 1 lo Dec. 31, laOl 3.060 

Oct. 3X, 1901 

Dec. 31,1901. to March 33. 1902 3,024 

March 31, 1903 

March 31 to June 30. 1«02 2,&TS 

Jane 30. 1902 

June 30 lo Sept. 30» 1903— 

St. Paul 15 1 

Uinaeapolta, JuJy, AuguEt "Stiu 

state at large 220 J 

SepL 30 to Dec. 21, 1902 — 

SL Paul 918 j 

Mlnoeapolts, October •954 

State at large 418 ] 

Der. 31, 1902. lo April 13. 1903 '1^50 

•Records for quarter incouipleteH 



-Cattle 



Killed. 



123 



90 



U7 



175 



93 



In quar- 

antlDe, 

E9 

85 

144 

1K7 



The records of the tuberculin test for 1901 and 1902 are sho^n 
ID the followiug tuble: 

_ TUaEKCUI-IN TEST RfiX:0£(D NO. 3, 

1901. 190Z. 

"Number of calUe leoted D.flSB 9.2»a 

Numlier reacted ......---.----- - AB8 719 

Number killed 315 471 

Number releeted 310 178 

Nomber reacted on rett?Bt 1&7 83 

Total Dumber Killed during the year 4C9 483 

4 
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The recorda of tcHting and kiUiniz during a period of over four 
years ia given beiow: 



TL^SRCULIN TEST RECORD NO- S- 



Number testetl 

Number killed 



5J25 



1900- 

7,405 

lES 



1901. 
469 



1903- 

9.222 

483 



1903 tQ April 21. 
1,260' 
193* 



•Minneapolis recorda incomplete- 



Laboratory Investigations. In adiiltion lo the above described 
potitine work of the liourd in handling tiiberrulosis in cattle in tbia 
dtate, the foHowiu^ siiei-ial iuvcstipatioua have been made: 

(1) Hutfo, ^Vastihiijitjit CoittUy — May 2:*, IDOl^ there was reeeived 
in tbe lahontlorv a package containrng a large Buppuratiog gland 
from a vow. The Hitednieii had been sent by Mrs. A. G. W. of 
Hogo, llinn. The animal had been sii:k for several weeks befoi"e 
bein^ killed and was greatlj emadated. Examination of the car- 
cass by llie hired man re^^ealed onlj this large supperating gland 
near the traehea. 

Direet eoverftlip preparations of sections of the tissue were 
stained for tubercle bacilli, but none were found. The tissue itself 
was nun-tnberculous. 

t*) Kftlotjg, Wahasha Coiintt/— -Aug. 5, 1901, there waa received 
in the laboratory a uodnle about .5e.t\ in diameter from Dr. Annand* 
The gland had beiu removed .Vugiist 3d. at 10 a. m-, from the colon 
wall of a two mnnthrt" old pig, killed for tlie purpose of autopsy 
when very aii:k of supposed luberiuloeis. The ]rig was Ibe property 
of Mr. A., near Ki'ilogj;. Mian., and was one of fii.*veral exhibiting 
symptouiH of tubcrculosia after haviug been fed for some weeks on 
the milk of cows (sLor thorns) which were probably tuberrulous. 
The specimen was placed in 10 jter cent formalin at 3 p. m., Aug. 5, 
1001, and hardening completed in ft<i (ler cent alcohol. Si>ecinieu ' 
imbedded in parrafin, cut, stained with hiematoxylnu and eosia» 
carbol futhsin and methylene blue and examined Ang. 13, 1901, 
f^pecimens stained with haematosylon and eosiu showed a cheesy, 
amorphous mnss in the center, surrounded by emfill round cellgij 
which in turn were enclosed in fibrous walls. At one aide the villi of 
the intestines were seen. The intestinal wall at this point was infil- 
trated throughout with small round cells. Decomposition changes] 
had evidently occurred between the removal of the specimen and.| 
its fixation. 
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Specimeus stained with cLirboIfin-beiu and methylene blue gave 
a few solitary itud one group uf three tubercle bacilli. TbOBe seen 
were nin*My within the viriiiity of the intestinal wtill. near tbe 
Tilli. The si>ecinieu was appai-eutly a large» niurh degenerated 
tubeniUciufi nodule of tlie inteetiual wall. 

[:i\ Wfinccuj Waseca Cotinti/— On Xov. 22^ 1901, there waa re- 
ceived from the Hecretary of the t^tate Board of Health two oval 
pieces of tissue about H inches in diameter and of a yellowish red 
appearance. These were eaid to be glanda removed from a sup- 
poaedly tuberculosis cow belonging to Mr. A. K., Waseca^ Minn*, 
aiid forwarded by Dr. J. F. Lynn, of Waeeca. Tbey ronsiated of a 
firm fibrous capsule containing a fsoft, clieesy materiaS iu which 
were small pieces of lime. The cut surface had the same yellowish 
red color as the capsule- 
Microscopic Examination: Stained preparations made directly 
froui the maierlal showt'd no evidence of B. t/ibnrntoffi^^ and cell 
structure could not be made out. Bacteria of various appcaranced 
were present. CuUurfs made fvom the centers of The masses 
showed many hir^e bacilli of varying lengths, probably putrefac- 
tive and also B, pffuvijanaw. 

Animal Inoculations: Guinea pi^ No. 460, weight 525 gramnieB, 
was inoculated iutraperiloueaily with .5 t:. c. of broth emulsion of 
The center of gland- It began to loee weight shortly after inocu- 
lation and died Jaunary 7th» i. e., 4C days after moculation. At the 
site of iuoculatiou in (he abdominal wall was an ulcer with indu- 
rated edges and a curdy, cheesy material at its base. In this cheesy 
juditerlal luberi'ie bacilli were demonati-ated niicroBcopically. The 
tiesues of the gQioest pig showed minute tubercles throughout. 

Ouiuea pig No, 4li7, weight 545 grammeB, waa inoculated eub- 
cDtaneonsly in the rij^'bt groin at the same time and Jn like manner 
aogoiiii?a pig No. 40*1. This animal steadily lost weijjht^ developed 
a luberouloua ulcer at the site of inoculation^ showed swellJEg and 
induration of the glands of the groin and was found dead on Janu- 
ary ISth, i. e- o'2 days aft*^r inocnlutiou. Autopsy showed gener- 
aiijsed tubereuloslf, 

Thie shows eonclu^ivi'ly t\u> presence of B. iubfrculosis in the 
material from which the i;;uint*a piga were inoculated. That they 
were probably few in number waa indicated by the failure to dem- 
onstrate them microscopically in tlie sniearH made directly from 
the tissue and by the fact that the guinea piga succumbed to tuber- 
culoeis only after a prolonged delay. 
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(4) Grafton, A\ D* — Saturday, Dec. 7, 1901, there was received 
in the laboratory from Mr, F, of Graftotij N. D., a portion of lung] 
and liver rrom an animal. These were wrapped ia a newspaper and 
placed in a eigar box. Accompanying tLe specimen was tbe fol- 
lowing Jetter: 

1 send yoa eome pieces o: tissue for examination. They vers taken 
from a cow that died a few days ago. The cow eeemed [n good order aod 
g&ve birth to her first cair when all at once she began to get poorer and 
poorer antii she Ooaily died. This U the third one that has Cled In the 
eame way thla spring. I kUo h&ve another that seems to be affected la thd 
same manner They seem to have a ffoo<1 appetite hut do not aeem to pick 
up any wben they atart to get poor. Wben oae feels of the bide and 
presses against the flesh it seenis aa though the flesh about was llfelefis, I 
have also a yearling that looks as though she was gradually beginning to 
fall. The small {>lei:e 1 send was cut off from the lung. All tbe parts had 
tbe dIsBgreeeable odor that thl? has. One would think that the animal had 
been dead a long Time by the smell of the lungs Just after she died. 

Yours truly, 

G, W. F, 

The tJBsuea consisted of a portion of the liver and portion of 
lung. Tbe liver contained a large ebeeeiy inasa of granular material 
of ayellowisb color. Tbe hing was studded with small caloareoiis 
manties. Botb pieces of tissue were badly decomposed anil unfit 
for use. Direct coverslip preparatians were stained for tubercle 
bflcilti. No tubercle baeflli were found. A culture taken from 
the lung jibowed :i white etaphyloceus. There was no growth 
obtained from the liver. 
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(5) State flxperhnent Station, Ranisfif Comitij—Mny 2'X 1902, 
Drs. BrinihalJ, Reynolds and Lyford made an Jiutoj»Hy at the State^f 
Experiment Station on a Tamwortli boar, aged about four yearn, ■ 
which died after u few daye' illDes^. rost-mortein examination 
showed a marked pneumonia with tubercles of tbe ideura and peri- 
cardinm; also an Jipparently tubei-culoiis growth on the verte- 
bnein tbe region of Ihe fii-Bt durealt^. Thiy growth extended into 
the interior of the vertebral column and pressed upon the spinal 
cord. Portions of tbe gi'owth und portions of the ti^^nes and 
bronchial lympatbatics were brought to the laboratory. 

Direct coverslip preporatioas of sections of tbe tissue Eiitoined 
with carbol-fucbsiu and methylene blue showed no tlll^ercle bacilli^g 
The tissue was non-tuberculous in bislobtgical appearances. 

Guinea pig No, 5^8, weight 2S0 grammes, was iDocubited May 23,] 
1D02, intraperitoneal ly with 4 c. c. of tbe emulsion from tie medias-j 
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final gisind noted above. Tbe auimal wae found dead on tlie morn- 
ingof June 25thT from mb^ed infection. It waa tliua impossible to 
determine by the laboratory esaniioatioii the presence or absence 
of tubercle batillu 

(6) Triumph, .}[artin Cot/nti/— Aug. 8, 1902, Dr- E. L. Blac-kmuu 
of Triumpl], Minu.H eent to ilie laboratory a efiecimeu of a tuw'M 
luijj;. and iit-t-ouipauied by tbe fuHinviriK letter; 

I bflve aent by oxprcas today parts of the luag of a cow -which has 
recently died. TiiherruloBla ^tnppoaed to be the cause of death. Bping 
4!batrman of the board of health there people have come to me ohjecling 
to the farmer iwho owaa the herd In which the cow died) Belling beet 
butter or milk from the herd. 

E, L, BUACKMUN. 

The sperirn^n. whpn reci^ived in tbe laboratory, was found to be 
poorly pvcsprved in MiieUor's fluid. It wne. llitTfforo, tmeuitable 
for other than hifltologiml ^Kaminatioii and waa too pooj-lv pre- 
S*^rred to admit of a satisfa^^tory e\<nuiinntlr>n **v('u of tin* liistoln^y. 
The matlf'r nf examimUioo of the herd wow rf*f»^rrod to t\i9 diroi.'tor 
of Ibt^ Wteriuary Deiuntiaent, who i^OTPuniiDicat^'d with Dr. F.hu^k- 
mun concerning the matter, bnt receivi^d no reply. 

(7| Waf^em, Waseca Counh/—MAVch 2R, lOO-"*, Dr. J. F. Lynn, H. 
0„ of Waseca, Minn., seat to the laboratory a specimen of siipijos- 
edly tuherculoua individuals taken from tbe thoraric caTity of a 
cow. The epecinien was accompanied by tbe following letter: 

I am sending jrou by maU today some diseased tiasue In the form of 
STBQuIes taken from the thoracic cavity of a cow killed for the purpose 
of l>eiQg eoia as beet. Thfee nodules were closely adhering lo Lhe Inner 
surfaces of the ribs and aurroundlns organs of lhe cheat cavity. Thero 
were hundreds of them varying in size from a pea to s pJgeon'a egg. In 
all appearances the case Eb aomewhat as the one reported by me Nov. 
22, 1301, and esarnlned by you at that time and pronounced tuberculosis. I 
have therefore condemned this meat, but for the satisfaction of the owner 
will be very glad if you will give me aa early report aa pofislhle of your 
«3caminaUoa. 

J. F. LYNN, H- O- 

An examination of the- specimens showed tlR^in to conriisi of a 
laaflg of tnberculona tisBue, and a report nf the diagnosis was for- 
warded to Dv. Lynn, 

Stmunaryp^Tbe very general employment of the tuberculin 
reaction renders laboratory work uftually unneiessary in iht^ ron- 
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liue dia^nuHiH ami control of tubertulosis in cattle- Tiiie does BOt 
mean tbat there i» not n great deal of |mthokl^^^^-IIl itud iMcterio- ' 
logical work etHI In be done in conuertiou witii this verv wid&-J 
spread disease, wtiicb is ho iuiporlaut from a public health andi 
comuierciiil Htandpoinl. 

America has beeu Ibe foi-emost of all tbe natioiiu In i-ecent inves-1 
ligations bearing upon tbe possible TranBinission of this diseaeeJ 
from animals to man, and the work of Baveiial, lVar»on and de] 
Schweinitz would seem to indicate, be,voud all doubt, tbat ty|»iral 
tubert-ulosiB may be produced in cattle, monkeys and varbius other 
animalSf iis well by the tubercle bacillns from human eourees as byj 
thofie of bovine origin. This work is so well covered by fbeee othet 
obsecverK tbiit there si:-emL-d little necessity for iwralleliiip it tuJ 
MinnedoCa, partii-ulai-ly as so many problems which seemed to bej 
of more local Bigni£eanee were continaaMy heiug unearthed. 

Tht> few deBuUorv •*xuiijinatioDB have not bt^-n without interest, 
however, and tubereulosis has been shown present by Ihe labora-j 
tory in both cattle and swine. The investigation of the material 
forwarded from the meat carcass exposed for Bale, mentioned 
above, and tbe subsequent attention to the beard From whir-h thefl 
animal came, based upon the laboratory report, is a sulticient argu-™ 
ment fnr the desipubilily of a biboratory wliii'h cru he cousnlted 
in the worlf of invcAtigafion and control of infectious diseasea o: 
animals, more particularly those to which man is also susceptible. 
The demonati'ation by tbe laborator.v of tuberculosis ia swin 
which had been fed. presumably, tuberculous milk, raises the riues- 
lion as to the neceaaity for laboratory inveKtigation of skim milk 
froai creameries, so largely used for feeding; calves and swiue, , 
There seems to be i^ood reason for believing that tlie receut seriou^l 
incn^ase in tuberculosis in swine in this and adjoining states, SM^ 
met with by government inapectoi's, 13 due largely to this method 
of feeding. Certainly so serious a menace to the swiiie ruittihg 
mdnslry demands a cai^ful iuventi nation by both clinical and 
laboratory methods, especially since the tiueation involved has an 
important bearing upon human food products ipork, milk, butterj 
etc.), 
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GLANDERS. 



terj 



"WTien the duties of a dii-ector fell upon Dr. S, D, Briuihall, 
August, 1!)00, there were Hn-a in ijunrantine in the state eighty- 
one ^S1) horses that had been terfled wilh and reacted to malleiu^ 
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but wtik-h showed no clinieal eymproma of the disease. Some of 
iliiMe lioree« liad bt-eu Us(ed first vnv]y \u 18118. The rules llieu ia 
funr reijuired ilic leediij,' of all tiuuiialb* Tliiit had beon exposed 
f«roe iirqiiirt^ (he ttdliug of all uuiiaaltt Uiut had beeu exposed 
To glanders. (Set- ]«ge 3tHl, eigliteentli report MinneBota State 
Board of IK'alllL) 

Those rules were iiot (considered prurtU^al, and were changed 
at the board met Hag Jan, 15, 1301, to read as follows: 



1. In all orciiTinrr f>8H^s of suspected glanders-faroy, first quarantltie the 
Buapected aoJni.ils. iliea t^aW a competent veterinarian, who sUaU make such 
«iamiiiatioT> and teats as be may deem necessary, The further action of the 
3>oard shall be largely determined by dEagnofils and advice of the veiertna- 
Tlan. 

2^ All horses, mulea or donkpys that arc ilischarKlng from the nose, or 
that h&ye ha<l recent anrps tjpon th»^ body, and nil nnlmala that have worked 
as mates with such infected animal must he included In this preliminary 
f^uarantlne. 

3. After Feb. l, 1901, all horaefl, mulea or donkeys wliitli show positive 
eyiaptoms or glamierB. with or without maileln reaotiun, must be deatroi^ed 
■without delay. 

4. After Feb- 1. T901, all expoaeii animals which give one clear reaction 
to the mallelD teat or which ahow any of the recognized external aymptome 
of glanders, must be destroyed. . 

5. All exposed horses- mules or donheys not showing clinical symplomfl 
vf gJandera must l>e placed Id quarantine for a period of six mootha wUhout 
Ue maJlolii test. General use of such animals may be pern^Ltted, but they 
Aiiifit not be sold, traded or Riven away dorini? the Quarantine period. The 
<]uarantlned animal or animals muEt not be fed or watered at any public feed- 
log or wrttering place, 

Provifleo however, that If at any time the owner presents to the Slate 

Soard of Health a cerUflcate of a veterinarian flbciwlne that nn animal ao 
*3u»rantlnBd haa been siibjpcted to the mall^in lest hy a veterinarian, sp- 
Eroved by the State Board of Health, and that Bucb veterinarian has failed 
to detect the presence of such disease, then said board may remove the quar- 
antlne: and provided further, that in case upon smrh teat such veterinarian 
certifies that such animal ia afTected by such disease, ttien such animal shall 
be killed forthwith b; the Local Board of Hcaltb- 

Quarantined horaes. muTes or donkeyn shall be inspected by a competent 
teterlnarian, under the supervision of the State Board of Health, once In 
three months- 

Quarantine must not be released In any case until the owner hfis dla- 
tnfected ttie premiaea aa directed by health ofllcers- 

ta all cases where roteats are mada, the second doao must be one-half 
larger than the flrst. 

Carcasses must be destroyed by burning, If practical, otherwise burled 
wider tour feet of earth. 
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The first set of rules required the testing of all horses that had 
been exposed to glanders. The ones juat quoted did uot call for 
the teatinp of all exjtosed animals, but did require that those whkti 
showed ito t-liniral evidences of the diaease Bhonld be plaeed under 
Quarantine for a period of six months, if not tested. Even this 
quarantine period, if thought advisable, mij;ht be extended* The 
use (jf aniin^dti under, quarantine was penuiUed with eeitaiu pre- 
canliona. 

Under (he first rules, animals reacting to the niallein test, 
were placed under quarantine without exhibiting any clinical sjTBp- 
tomfl of the disease, (Some of these animals are still under quar- 
antine, altboiii^li to all apj»earanceH jierfeetly healthy.) 

The following list shows Ihe ninnber of horses killed on account 
of glandei-B in each county by years: 

1901- 

Wadena 3, Marshall 3, Carlton 2. Hubbard li, Cass 4, Swift Z, 
Becker 6. Clay fi, Red Ijake 10, Roseau 3, Hennepin 85, Renville 7, 
Polk 2o, Morrison 1, Lac qui Parle 2, Wilkin 1, Hice 3, Ramsey 40. 
Aitkin 2, St. Louis 24, Lincoln 11, Watonwan 1, Washington fi, 
McLeod 2, blue Earth 5, liock 2, Cottonwood 1, Anoka 27, Free- 
born 1, Redwood 5, Pine 3, Big Stone 1, Traverse 5, Dakota L 

1902. 

Blue Earth I, Becker 0, Benton 3, Carver 1, Cass 3. Clay 2. Chip- 
pewa 2, Chisago 1, Dakota 2, Douglas a. IJennepin,* '1, Hubbard 
1, Jackson 3, Kitteon 19, Otter Tail 7, MarsUaM 4, Mower 4, Murray 
1, Nicollet 2, ?Hohles 1, Polk 20, Ramsey ^J), Red Lake 1, Redwood 
8, Renville 2, Rice 1, St. Louis S. Steele 9, Swift 0, Todd 1, Traverse 
I, Wilkin 2, Washington 5, Wadena 3. 

1903. 

Washington 9, Kittson 3^ Marshall 4» Raraaey IS, St. Louis 1. 
Becker 1, Hennepin,* 1, Carlton 5, Lyon 2, Itasca 6, Dakota 1, Bel- 
trami 1, Le Sueur 1, Murray 1. 

The following table shows the number of horses tested and 

killed from Jan. 1, 1897, to April 21, 1903: 

1903' 

to AprU 

1B97, 1S9S, lS91t- 1900, 1901. 1903.» 21si. 

Number tested... 191 3S1 -190 474 500 191 83 

Namber feUled-.. ISO 16S 168 123 316 177 Ei 



•Note.— Records for Hennepin county Incomplete, 
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Formerly there was no compensation tendered to owners of 
slandered horses, and t\m fact was at times the cause of great dis- 
tress to the poor. This was especially true in the country diatricts 
where at times it has happened that a farmer had all of his horsefl 
fllau(ihtered on aocouDt of fjhndera in the midflt of his busy season, 
at the same time leaving him without means to buy others. These 
hardships will no lunger be jioftsible since the passage of the 
Krostue bill. (See page 17,) 

Three cases of glanders amon^ human beings have recently oc- 
curred in this state* These will be fully reported upon in the nine- 
teenth and twentieth reports of the Stale Board of Health. Stated 
brietly They were as follows: Early in H)01 a health rtffloer in 
the northern part of the state telephoned to the secretary 
of the State Board of Health that he had a young nmu with 
a yiery pecnli^r eruption, suggesting even the possibility of 
smallpojc. TJiia latter disease was excluded. In a few dnys the 
young man died. Soon after a brother of this patient was talten III 
wi:h similitr tfymploms. He, too, died. Material was tula'u from 
this sccuud patJL'nt and st-*rit to the ^t;ite Board of Health lubora' 
tory for cxiimiuatiou with the reiiult that the disease waa ehown to 
have bet-n glanders. The laboratory worker who had charge of tliir* 
inve^ligation accidentally bui-ame inocululcd uud haa now been ill 
with glauders for a year with a fair prosjiect of coiiiplefc recovery. 

Examination demonstrated the fact that the first palient re* 
<^eircd his iufection from his own boraes that were eufferiog from 
glanders. The second patient may have had his infection cither 
from his hrothci-'s h*jrt*c,^ or from hia brother, for be tooli care of 
Lim during his illLefia. 

The Wtate Hoard of Health, realizing the danger from the im- 
jporfatioii of animals, passed the following regiilatiooa October, 
IflOlt 



The Importation into the State of Minneaata of rajige horsea, cattle for 
^alry or breeding purposes^ hogs or aheep for brceiiiiig: purposes, la hereby 
prohibited, except in compliance vltli tbe followtng rules ana regul&tlana: 

I. Ranse lior»oa, cattle Cor dairy or breeding purpcsea and hogs or sheop 
for bretdin^ purpoa^fl must he accompanied by a health certlAcate. SaJd 
heaitlj certificate shall not be accepted by the state or local boards of health, 
«icept Tvhen fiigned by the owner of the animals described In the certlBcate, 
uid coatalning his statement to the effect that the described animals h&TS 
Juoi been exj>osed to any contagious or Infectious disease during the three 
Bonthfl prior to th« date of oertidcat^. The health certfflcato shall alao con- 
lain sailefnctorj proof that the said animals have been [properly Inspected, 
uid In case of cattle for dairy or breeding purposes it shall also contain 
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B&tlaractory evidence of tlelr having been subjecled to tbe tuberculin test. 
&Dd that each and every animal is free from diBcaso, 

The inspectfona and tefltg miiat be made hy a Braduate veterinarian, 
whose reUablllty Is vouched for hy the authority charged with the control 
of Infectious dlaeaaes of animals In the atate or territory from which the 
animals come. 

2. Local health offlcers of towna, villages and cities of Minnesota aro 
hereby authorized and InBtmctcd to seize and hold In quarantine alL livft 
siook as dpslEDfltert In Seo;, l, coming in^o Ihla state without a l&gai permit 
or sfltisfactori- health certlflcate, and to notify this board, at once, of such 
action. 

3. All anlmalB found In the State of Minnesota, In violation of this or- 
der, must be held in quarantine until they can be properly examined by ^ 
veterinarian under Lhe authority of the State Board of Health, The expenag^ 
of quarantine and eiamlnation must be paid hy the owner or agent of Ihft. 
quarantined animals, as prescribed by law. 

It shall be tbe duly of all peraona. corporations and companies to givtt 
due an<3 full notice to the State Board of Health of Minnesota, preceding the 
arrival at ibe boundary line of Minnesota, of all live stock which come wllh- 
In the proviolona of Iheae rules and regulaliona. 

Note. — Blank forma for making out health certificates will be furnisbed. 
by this board on application h 

Sec. CS05, General Statutes of Minnesota. 1894: 

Whoever. t>eLng the owner, or having the charge of any animal, laiowlnn 
the same to have any Infectious or (contagious disease, or to have been re-1 
csntly exposed thereto, sells or barters the Eame, or knowlnglv perzultf fiuch 
animal to run at lar^e. or knowing such animal to be diseased as aforesaid 
knowingly permits the same to come Into contact with any other animal, or 
another person, without his knowledge and permission, shall be flned not 
more than one hundred nor less than twenty dollars, or imprisoned not 
more than thirty days. 

I 

It will he seen that theae bear upon the importation of lioraeti, 
Pspeciallj from tliR weatt^rn rnngr-a. The following health eer* 
tificat*^ was therefore required of thoee shipj>ing range Ijorses into 
Minnesota: 



HEALTH CSRTIFICATH FOR RANGE HORSES. 

Date 

This U to certify that on tbe above date 1 examined (number) 

range borsea, the property of Mr. shipped In car No. 

and found them free from all evidence of ccntagloua or Infectious disease. 
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OWNER'S STATEMENT. 
^i do hereby certify that the above menUoned horsea have been in my 

H^on for - and they have not to my knowledge been 

exposed to any cDotaelouB or Infectious disease duHng the past three months. 



(BigQature of Owner.) 



(Addreaa.) 

Laboratory lEvefltigatioM.— Laboratory work in tbis diseoBe has 
not beea extensive, because usually' a diaguosis la not a diEBcult mat- 
ter for a skilled veterinaiian. Aa a rule investigatious have been 
nndertaken only at the iDHtigation of the Veteriaarj Department of 
tbis i>oard in casen where Rome peenliar manifestation of Ihe disease 
was ent'ountereti op for a verifloation of the malleiu reaction. The 
malleiDtestiflverr generally employed and its accurary is such tbat^ 
ID connection with clinical observation and autopsy demonstration, 
laboratory invesligation is rarely ni'rewsary for a dia;:noj4is of glan- 
ders in animals. 

Tbe kilmratory method rSlrauBs) usually eniployod v^hevc there 
is reason to suspect that bacillas nuillei Is present in thuds or tiB- 
eiips, is ro make an eiaulsion of the suspected material in sterile 
broth and infjcnlate it into the peritoneum of male fr'iiuea pigs. 
Ill These aninialH the testicles swell up in throe or four days, if the 
glaDdocK barilhiH he present in the material used for inoculation, 
nnd il may iitiually be obtain**d in pure culture from the pus which 
Qtls the tunica vay;in:ilis. This peniiils of the ready isolation of 
the bacillus when it is mixt'd wilh other micro-oryanisnis in «uch 
fuaterials as nasal dischargt*, pus or other exudates. Even where 
xh^ niaterial to he examined is such tlmt it Ih possible to ebtain the 
Vtacillurt in purity in cultures made directly from it, for the ideutifl- 
catirin of the iiiicr'i'Orgaiuj^jn iulraperilniieal inoculation of the male 
guinea pig is ueressaiy. 

The conipa ri.Hon of the atcurary of th(? laboratory and malleiii 
teste made by Frothinghani" in rollahoratiou with the lalioratory 
of the Tlonton City Boanl of Hcallh [*hnwB the possibility of ii pmall 
percentage of error in both, neither of which is of jiaitienlar 
Inoment if careful clinu-nl nnd post-mortem obecrvationd be car- 
tie*! on. It eecmed undesirable to atteuipt to furmulate method** 
for routine laboratory exatuinfttiona for the diagnosis of this dis- 
ease in ilinnetiotn^ owing to tbo great danger to the health of men 
and animale involved in the tranjiportiition of snspeeted mat*?rials 
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and because of the acounicy of the roallein reaction and the fear 
that a loss of confidence in that reaetioa might be suggested l>y 
la^'in^ stress upon laboratory examination. The glanders bacillus 
has proven so dangerous to iabor^itory workers that sorae hesita- 
tion is felt in permitting invt^tigation upon the micro-organiam by 
the heads of certain laboratories. 

The laboratory work of this board, although somewhat Hniiled, 
has proven infei*e«ting. The earlier investigations (se** pp. 131, 
144. 164, im and J4S), Biennial Report. IS97-S)8, and p. 452. Report 
1899-1900) ctmsisted largely of the examination of tissues, exndatea 
and pus fi-om horses or mules iu which there was some nnusual 
Qianifeslation of the disease or some obscure point to be made 
clear- In oue case an iuvesdyatiou to ctelermlne the p<»weibility of 
bena acting as carriers of infection was re(]uested> No data or 
material was forthcoming, however, which si^med to show a suf- 
ficient reason for the investigatiou. Notwithstanding the extreme 
euflceptibility of bacillus mallei to germicides and other deleterious 
influcncL'H, in one instance (&ee above for reference) a portion of 
ginndered horse's lunc: preserved in glycerine was shown to con- 
tain living virulent bacilli by cultures and animal inoculation made 
in the Uiboratory after ita receipt- 

8inct' the beginning of IHOI in connection with the field work 
carried on by this board (see preceding tables) the necessity or 
deeiriibility of laboratory investigation has rarely ariacn. Plans 
had been made and some material colk'cfed for the investigation 
of the ehronicity of glanders in this state and the testing for the 
presence of living glanders haeilli in old lesions, especially in the 
lungs, for the purpose of comparison with the tuberculous processes 
in cattle. It was not possible to push this work forward, owing 
to other investigations for whioh there was more pressing neces-^ 
Bity. " 

Amongst the examinations made may be mentioned the demon- 
stiation of glanders bacilli io pus forwarded by mail to the labora- 
tory. After the lapse of several dujs, from the vial containing th« 
putrid pus which had been collected without any spe<*inl pi'ocao-l 
tions as to aaepsifl, viralent glanders bacilli were obtained, l*lin-( 
icfll observation and the aiallein test would have yielded jiidt at I 
nccnrale results and the safety of the mails need not have been] 
jeopardised, but when the life of a valuable aniuml is at staife suelij 
possibilities iire apt to be lost sight of. 

One of Ihe most interesting investigations made in the labora- 
tory has been the study of some cases of this disease in man inl 
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wbicb the iufectioa waa transmittod from a horse to the firet raae, 
a joung man. Duricg the course of his illness, which proved rap- 
idly fatal, he was nnrBed by his brother, who coolrarted tlie dis- 
ease in an aeuto form and died, whilt^t from material from a pustule 
on the face of the second case a third case was accidentally inocu- 
lated and assumed the chronic form, liy means of a dijihtheria 
outfit, pus from a cutaneous abeoess on the face of the second case 
was collected after death and forwarded to the iahoratorv for 
examination and diagnosis, the nature of the disease t>eiDg at that 
time unknown. The nii<ro orjjanism was isolated from the pus 
and afi it conformed, morpbologicallj and biologically, in all media 
with glanders bacillus, it was inoculated (broth culture^*) into the 
peritonea of male guinea pigs, in which it produced death in less 
than 24 hours, 1. e., before sufficient time had elapsed to permit of 
the typical involvement of the testes, The bacilH were recovered in 
pure culture from the testicles and demonstrated in direct cover- 
Hlip preparafiors made from them. 

The third rase infected atcldentally from this source developed 
a chronic form of I he disease, charactccized by the forinalion of 
abcesses in the niuaclea, whii-h were treated suigically* From the 
pus and tissues obtained at operation the bacilli were r^'i^overed 
aparingly, bat in pure culture, As evidenced b^' iuoculnlion into 
the guinea pigs* Ibe bacillus had become somewhat attenuated in 
the third case as compared with case No- 3, since it now produced 
the typical lesion of the testicle in the guinea pig and was not ao 
rapidly fatal after intraperitoneal injection. Clinical and laboratory 
data bus been moat carefully collected and prcserred and tbf inves- 
tigation will be fully reported in tLc forthcoming biennial report 
of this board, which deals with human dieeasef and also in one of 
the medical journals in collaboration with the physicians nnd feur- 
geons who were iu charge of the uaaes. 

It seemed woi-tby of mention in this report as showing very 
clearly the relation of this disease to both men and animals, since 
the channel of infection from the glandered horses to the young 
man in charge of them, from him to Lis brother and fi'Om him to 
the Ibird ea*ie is so accurntely demonstrated- The extreme viru- 
lence of the biiuum form of the disease was shown in the first two 
cases by the character of the symptoms and acuteness of the illneaB 
aa well as by the evidence furnished by guinea pig inocnJations. 
The necessity fur very careful supervision and control of this dis- 
ease by boards of health is so apparent that comment is 
Uanecessaryi 
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HOG CHOLERA. 



Tbia dif^eudc i^ transniitU'd fronk animal to animal miK^h as ia 
tjpboid fever truQ^mitLod from man to man. Wbile the gorms ot 
tliiti disease may to a liniiteil cxtt-nt Ik- cHri-iH hy dust, it caunot 
be classed aa air born*; in ita charai'tcr. The ordiiiurj' luetliodis of 
trauBiui^t^ioE art' l\v infected auiiiial^T healtby animals I'arryiuj; Iht* 
infe^.'ficni^ aod infet-tt'd wjUer. It mu.v to a limitc»d (pxti^nt be borne 
alfio b.v birds living from an iafet^ted jien or paetui-e. Tbe number 
of diseased nnintals in MinuL*£o<a bas been ^reatl;v rediK-ed eiuc«> 
i^07, wheu tbe work of inspoction iind quarantine was first vig^or- 
ously begnu bv tbe ilinneaota State Board of Health, One good 
citizen >vlio uiabed to dii^ptirage the work of the board attribute 
the diminished Eimonnt of the disease to Providence rather than to 
sanitary methods, hnt careful ohservulion would tend to show that 
Providence used ftaniUiry inetliodft aw bis afjent of bringing alM>ut 
the clumye. Tn 1S1I7, sind two in- three 3"earB folhiwingj the dJBease 
was vt^T-y j;eiier.il throughout the snuTbern part nf the sfato, bo miu-li 
BO that farmers wen^ discouraged aud were disposed to loolc upon 
sanitary laetliods as iaeffei^tivc^ in the conti'ol of the disease. It 
was no uacommon tbiiiy to find aearl.v, if not all, the farms of the 
township infected with an extremely heavy mortality and great 
financial loss resultingn It was bard with such eonditiona prevail- 
ing TO convince farmera that tbe disease was not air borne. After an 
iBsiie of ciri'ulary setting forth the chanieter of the dispa&e. aup- 
plemented by a careful JEBpeetion of the first oiitbrenka iu a towu- 
ship the treneral prevalence of the disease iB a neighborhood disap- 
peared and we have left rather its oceasitmal appearanee on, in 
many iostanceB, n sinule farm in a neifibborhood, II has been dem- 
onstrated time and time again that where the loeal officials have 
early recot^iilzcd the disease or have called to their assistance th'? 
State Board of Health, the spread of the disease has been absolutely 
controlled- On tbe other hand it has been Btronti;ly demonstrated 
that the eoncealmear of tht? disease by hog owners or neglect to 
quarantine OE the part of local officials has been followed hy gen- 
eral infection of many neij^hberiiig farma> The loealizatJon of the 
disease as shown by tbe following tables gives good evidence of 
what can be accomplished when it is placed under sanitary super- 
vision. 
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Early in the work <ii the hoard in its attempt to regulate thiH 
diseaeo many Remedies oondiating of praclicallj inert drugs were in 
the market, landed by eertain individuals as cures for hog cholera. 
In spite of fit-ientitii" dt'tuonBtratioua to the effect that there is no 
cui'e for this diseasi?, except in its prevention, we still ftn«J a few 
men in the state who maintain ihat the dleense is not infections, 
and that it can be controlled siinplv hy regulating the diet of the 
animals. SaeL false teachinfj is most unfortunate. True it ia that 
improper feeding niiiy |iiace the alimentary canal af the hog in surli 
a condition as lo make the animal more siisceptihle to infection, but 
uo amount of irregular or improi»er feeding can cause the epecifin 
lisease hog cholera without the presence of the specifle germ of the 
r disease. 

The work involved in the control of this disease has been largely 
in ihe haudfi of Dr. .1, G, Annand, field veterinarian^ whose report la 
,.o* follows: 



In looking over the field after the year's work, one of tbe nota- 
ble features of the hog ch<)K'ra outbreaks In Ihe state in the yeiir 
IdOO ia that more than half in the Boutheai*lern corner of the state 
were in the follmvru;: conuties: OinMllinf, Wahnsha, Winona, 
Houston, Fillmore, Olnisled, Mower, Hteele, Freeborn, -Faribault. 
In Fillmore county we found that Lop cholera came in from Iowa, 
and nleo that hog cholera had existed in Wisconsin prior to the 
outbreak in '^I'iuona lounty. 

Another nutic-eabte feature of the outbreeks ia that the heav- 
iest loss has boon iu counties bordering on other states. 

In regard to Clay county, it ehouM be stated that hog chok'ni 
had existed there for four years, the supervisora never having 
made any r^-port. 1 found on visiting Ihat loeality that tin* dis- 
ease had been present for some time in North Dakota, across the 
rirer. Tbe outbreak in Mionosota this year was in the town- 
ships bordenng on the Rod River of the North. A great nmiibtT 
of dead hogs were found in the river, nnd the health ofQcera of the 
Minnesota side claim that the Dakota farmers threw hogs into the 
B^-d rivpr: hence, the nause of the oulhreak. 

Tn R4*dwood county, in the town of Honner, according to the 
report of tbe chairman of the board of fiuperviaors, hog cbolera had 
existed in that town for four years, and that they bad made no re- 
porr, nor did they make any attempt to control the disease* This 
wa* tbe center of the outbreak for Redwood county. 
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In Ljon couDty tbe outbreak was a eequence of infeitiou in '99 
through tbe stock yarda. 

Id regard to Steams count;*^ tbe oiigin of the outbreak was 
from bogs shipped in aud fattened iu stock yards, and tbe out- 
break epreiid from tbis private stock yard. Tbis was also tbe 
cause of outbreaks in Sherburne and Benton countiea. 

During tbe year 1901 the disease appeared in 21 counties, in- 
Tolving 37 townshipsj 1 vilage and 2 cities; and tberc wci-c {V2 oat- 
brmka. Infection came by way of Mankato througb hogs shipped 
from Mifisouri; hoga that developed the disease shortly after tbeir 
arrival. 

In tbo city of St. PauT tbe disease wae found iu slaughtered 
hogs. 

In tbe village of Ellewortb^ Nobles county, infected bogs were 
held in tbe stock ynrds. 

Dr. Brimball or myself vimted all outbreaks with the exception 
of 17- Of these seventeen tbe disease appeared on one farm only 
in fourteen caseH. In one township there were two outbrealcH, in 
another township three outbreaJis^ and in another township liv^, 
which were not visited by a representative of the f^tnte Board of 
Health, rs the henlth officers had the situation well in hand when 
it was reported to the board. 

The oulbreaiifl in Benton and Stearns coonties appear to be 
carried over from 1900. 

In Courtlflnd and Traverse townships, Nicollet coanty. tbe 
outbreaks came from the bogs that were shipped into this distriet 
by way of Mankato from Missouri, 

In Bloouifieid township, Fillmore county, from which township 
It is claimed the disease spread in 1900, causinp preat loss* 
cholera ap:ain appeni-ed in (he private stock yards of Jlr. HugheB. 
From information 1 obtained while in that vicinity it appears that 
be had cholera iu bis private stock yards three ronseculive years, 

In Wise Ride and Lismore townships, Nobles county, bog chol- 
era waa allowed to spread before tbe scpervisora took any active 
measures towards BiippresHing the diseiise. Diseased bog:s were 
allowed to run at largo, and dead hogs were not buried. We were 
about to prosecute a number of negligent farmers in these two 
towoshiiB, but decided not to, as their negligence was due largely 
to their misunderstanding of tbe law, rather than to indifFerein-e, 

Compring the small loss in Minnesota from bog cholera in 1001 
with the great loss sustained during previous years, the state Is to 
be congratulated on the good work in dealing with this disease. 
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Had the neigbboHiig atate^ been as watchful the disease would 
have been even lees. The fact that the spread of the diseaee can 
be preveoted. if careful sanitary regulatione are observed, has 
been fallj demonstrated. 

Dnring 1002 the largest outbreak ^as in Hunter townehipf 
Jack&oD county, where eight farms were infected. In this town- 
ship the cUairmaa of supervifiors paid no atteution to the disease, 
allowed hogs to remain unburied, and did not report to the State 
Board of Health at the time of the outbreak. We were informed 
iodirectly about four months after the outbreak first appeared* 

In Freeborn township, Freeborn county, and Pieasant Prairie 
township, Martin county, there were sevea farms infected with hog 
cholera during the sammer season. The siime conditions pre- 
railed in these two townships as in Hunter township. 

In Pleasant Prairie township the origin of the outbreak was on 
a farm whose owner allowed his hogs to run at large and go to 
different farms in the neighborhood, and the dead hogM were left 
unljuried. On my visit there I found (.'arcasses in different stages 
of decomposition^ and also found that the dogs had been at the 
carcaews. This man waa prosecuted. He admitted his guilt and 
paid his fine. 

The one outbreak in La Crescent township^ Houston county, 
was due to infection from Wisconsin. 

In Rose township, Ramsey county, the infection was brought 
from the International Live Stock Exposition at Chicago, 

In BumByiile township, Dakota county, and Cnrlscn township, 
Freeborn counlj, the township supervieors were indifferent, and 
did not talce any active steps to control the disease until after I 
made them a visit advising them as to their duties. They followed 
my advice, and there were no further outbreaks. 

The outbreaks of hog cholera at Butternut Valley and Lincoln 
townships. Blue Earth county, were due to infection from Chero- 
kee. Ta., brought in February. 

With a few exceptions there was no spread of the disease in 
townships visited by Dr Brimhall or myself. 

There were only nine outbreaks reported to which eitliep Dp. 
Brimhall or myself did not pay a visit. In eight of these only one 
farm was infected, and in the other case only two farms were in- 
fected, dlseoBe spreading no further. 

It ie encouragiuK to uole that the township boards of health 
are becoming more prompt and energetic in their efforts to Hup- 
press the disease, and are beginning to realize that the spread of 
5 
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the disease can be prevented where infected hogd arc properly 
qnarantined and cared for and when the dogs are conttned to their 
own premises. 

Cholera appeared in 32 tovnehipe and two villages in 17 eouii-| 
tiea. In all tbere were 93 farms and ooe stockvard involved thia 
jear. 

From Jan, 1^ to April 23^ 1J)03, there were 16 farms lu U town- 
ships st'attered throu^'h eluven counties affetrled with this disease 
of which I visited but two. One was at Alexandria, Douglas 
county. The outbreak appeared on one farm. The fn-sl hD-^s that 
showed the disease were taken from the railroad stockyards at 
Alexandria to this (arm. As a I'eault of this carelessnesa, the 
owner lost in the neighborhood of 70 hogs. 

The other outbreak that I visited was in Eden Prairie town- 
ship, Hennepin countj. I could not learn Low the disease orig- 
inated on this place. They hod lost some seven or eight bogs. 

At Lake Park township, Becker connty, and Eglon township,fl 
Clay county, quite a number o( hogs died from iibolera. These 
cases were under the care of Dr. Youngberg of Lake Park, The 
origin of this outbreak was from hogs that were exhibited at th€ 
World's Fair in Chicago and were apparently not locked after aal 
they should have been at the time, 

Ontbreaks in Freeborn township, Freeborn connty, AuiherBtl 
township, Fillmore county, Hunter township, Jackson county, aad ' 
Summit Lake and Liwmore townships. Nobles county, were the 
continuation of outbreaks that had existed in these localities dur- 
ing 1902. 

Mr> Pomplun visited the outbreak in Mounds View township. 
Ramsey county, where the disease was strictly quarantined an^H 
there was no further spread. " 

The following fable gives the record of hog cholera for 190^^ 
l&Ol, 1902 and 1903 to April 21 : 
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Laboratory Invest igatioaa. Besides the work of tlie board above 
reportf'd in tlie Jia^nosis and (Quarantine of Uog i-liolera and enine 
plague, the following special iavestigations have been made b,T tlie 
Veterinary Department and tie L#aboratory: 

f^tatc Erp<^-imait Statioii.~On Jan. 15. 1901. there was received 
in tlie laboratory from Dr. M. H, Reynolds, of the State Experiment 
Btation* the Hvcr, lung, heart, spleen, kidney and Bcveral feet of 
small intestines of n pip, whieh had diL'd the morning of January 
lith and had been examined noet mortt-ni by Dr. Reynolds on the 
evening of the 14th. Accompanying the Bpeeinien was the follow- 
ing note from Dr, Reynolds: 

Jan, 14. 1901. 
Dr. r. F. Weebrook, Unlveralty, 

Dear Doctor: These Epeclmena came from n mature hog, which died 
thlB forenoon, after several days of apparently slight LDdLsposUlon. The 
death was rather eudden and unexpected. Examination post mortem re- 
vealed mainly a general and mo^t Intense eateritiB. Tlie Intestines con- 
taloed a couaiderable quantity of what appeared to be mainly blood. A 
very extensive effiiBioii of pecHliar inky red serum fn both eavilfes, but 
pleurltis and peritonitis not especially marked In abdomen and thoracic 
walla. Liver soft, friable, wet, its anterior surface covered by small, gray- 
ish patches of recent exudate. Kidneys apparently normal. Spleen, nor- 
mal BlEe. Bott. Lunga show a general bront-ho-piseumonla with pleuritic 
exudate on surface. Ejiamlnatloa of suporfldal subcutaceouB tissues 
fibowed two areaa (one In each groin) regembllng those found In hemor- 
rhagic septicaemia. 

Acother aubject examined post'mortem today^dead about 36 hours — 
stowed one lung with a email, clearly-deflned area which looked very much 
like areas aeen 1q lungs of ewlne plague Bubjects; but the other lung 
Bbowed a general broneho-pnenmania. Crecum near vaJve showed pita 
Which might have been those of bog cholera nlcera, but the Intestine was In 
poor condition for examination and 1 could not be certaln. 

M. H. IIKYNOLDS. 

When repeived in the laboartopy all the Bj>ecimens were filled 
with gas bubbles and pave otf a marked odor of decomposition, 
Direct coveislip i)reparations from iill the oi-gnns, except the iutes- 
tinea, showed large numbers of abort, thick, spore-bearing bacilli, 
apparently uiimised with other bacteria. Cultures were made in 
duplicate in broth, on serum, plain agar, litmuB lactose agar and 
litmus glneoee agar from the spleen, liver and lungp These were 
grown at room and ini:ubuti»r temperature, lerobically, but do 
growth developed on any of the cultures at any time. Cultures 
were made in glucose glyeeriLe broth and in glucose agar, which 
were grown anierobically, at incubator temperatnreT and others in 
glycerine glucose broth, whi<'ti were grown anrorobi colly, at room 



STATE BOARD OF HEALTH. 



n 



tetnijeratuif. All tbeee deveIo|»ed pure lulhireH of tlie large spore- 
bearing ba<-illufl, apparently the sauie as that observed iu dirt^t 
coverslip preparatious. The or^fanism grew well at botli rooiu and 
incubator temperature, developed abundant gas, was non-motile 
and apparently atrietly ;uiierobk-- What was its relation to the 
di&t^ase proress in the aaimal from whose organ it waf< taken is 
doubtful, tiwine plague or hog cholera bafilli, if originally pres- 
ent, niup^t have been destroyed either by the growth of this organ- 
ism of fiome other ageacy. 

^t^ic Ej'prrimcnt ^tatioa. — Jan. 19, 1901, Dr. Wilson coUoeted 
direct coverslip preparations nad eiilturee from the tisfeaee itnd 
organs of the Bccond pig dead of Hupposed hop <'Lolera at tLe State 
Experiment Rtatioa. Dr. M. H. Reynolds eondiK-ted the autopsy. 
Pirect eoverrilip preparatione, stained with eosin and methylene 
blue, Ehowed from the — 

\a) Lung. DO bacteria, 

(b) Heart's blood, \1] bacteria resembling swine plague, that iSf 
wUh polar granules; (2) bacteria resembling Log cholera 
hanlli. 

(c) Liver, U) bacteria resembling capsulated dipIobarilU, or 
diplococci (more like cocci); (2) bacilli resembling Rwine 
idagne bacilli; (3) larpe trrowtb of cocui fcapsiilated), 

^d) The spk<»ii, (1) bacilli resembling «wine plaguf bacilli, or 
email diploeot^ei; (2) thiek capsulated bacilli. 

(e) The kidney, many red blood cells, a few coarsely granular 
or hyaline cells, many epithelial cells and pbagoeytea 
filled with bacilli like swine plague bacilli or diplococci. 

Aerobic cultui'e* from lung: Banging drop broth showed many 
small, short, non-motile bacilli, some in chains or two or three pairs 
l^wine plague?); also a few larger bacilli about tlie size of colon 
baeilH, actively motile. 

Stained preparations from agar showed apparently pur^ cul- 
tures of swine plague (?) bacilli. Heart's blood, bagging di-op from 
broth, no growth; stained [fcreparatioiis from serum and broth, no 
growth; liver, no growth in broth ciiUui'es; on serum, large erjuare- 
ended bacilli, probably li. huMUI^; spleen, banging drop broth* all 
bacilli seemed to be motile, apparently the large and small varie- 
ties of diplo-bacilli. Preparations from agar from the tuiiall colony 
showed bacilli somewhat like swine [ilagiie. From the large colony 
email, colon-like bacilli; kidney, hanging drop broth, motiFe. slender 
bacilli, somewhat like colou or a tritie larger (hog cholera?). Prep- 



76 



BIEKNIA.L REPORT 



aratiODs from broth, slender, rattter long bacilli^ somewliat colcm- 
like. 

IjicTibated, anjerobic cnUureB from liiDg, liver, heart's blood, 
spleen and kidceya showed growth only from lung and spleen. Cul- 
turee fmni tiiese orgaub were apparently pure^ of small dipliicort'old 
bacilTl (swine plague). Cultures from Hiugle L-oIouies were streaked 
out iu litmus lactose agar, after 21 hours" growth. Seveu of those 
resembliug, morphologically^, swine plague or hog cholera bacilli, 
sowE on the various media on which they were all easiiyideutiaed.aa 
follows: From the lung and spleen, B. sui^cpticvs; the spk-en. B. 
choUrw suia and D. voU cortttnunis; from the kidney, B. coU trommani^ 
only. 

State Experiment station, — Monday, Jan. 38, 1901, speciraena 
were collected by \>t. Wilson from a pig dead eight hours before, 
after a short illneHs, at the Btote Experiment Station. The animal 
was a three-raonths-old Tnniworth, weight 50 to 70 pounds. Exter- 
nally the skin of abdomen showed numerous minute, purplish 
points. In removing the ekin from the onimal very many piD-point 
eccbymotic ureaa were found senttei-ed tLronghont the sub^^utune- 
ous and auperfleial museles over the entire body. In addition to 
this, on the extremities, in fh« groins and along the back 
were large hemorrhagic ai-cas. One on the left groiu was an 
area 15 o. m, in diameter, consisting of numerous hemoiThagos 
which had coalesced. The subcutaneous tissue was iafiltrated 
with yellow serum. The inguinal and cervical glands were 
all enlarged to several time& their normal size in diameter 
throughout. A similnr condition of the glands in the inter- 
nal re<;ioTis of the body waa -iIko present. Tlie periciirdlum 
eontnined small hemorrhagic areas; also the wall of the heart had 
numerous hemorrhages. The lungs were typical "svinp-plague*' 
limgs, i. e„ eoutained large collapsed areas of a dark red color. The 
stomach and intestinal walls contained numerous small, thickly set 
ecchymoses* Liver was normal; the spleen was swollen, dark and 
soft. The cortex of the kidneys was specked with minute eethv- 
moses; the bladder wall was swollen and black, with hemorrhages 
throughout its entire extent; the uriae was dark red. 

Coverslip preparations from the inguinal glands, heart's blood, 
lung, spleen and liver all showed nymeroua swine plague (?) bacilli. 

Cultures in broth on serum and plain agar gave abiitrdant 
growth of swine plague bacilli from the iDguiual gh»nd> long, 
heart's blood, spleen, liver and urine. 
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State Experiment Station. — Jan. 31, 1901, Dr. Wilson collected 
Bpecimens from two pigs oa which autopsies were performed by 
Drs. Reynolde and Brirahall, at the State Experiment Station. Pig 
>'o. 1, a female Tamworth^ weighing about 60 poundB, had been 
ailing for some time, but died auddenly on the morning of January 
3lBt- Numerons fimall purplieh spots were present over the skin 
of abdomen, Scattered over the subcutaneous tissues, over the 
entire body and throughout all of the internal organs were numer- 
oufi small ecchymoses, Wo large hemorrhagic areas wore prefient» 
except some from one-half to one inch in diameter about the digits 
and the posterior extremities. Several ulcers about one a m, in 
diameter were present in the sacrum. 

Direct coverslip preparations from lungs, heart's blood, spleen 
and liver showed a few small diplucoceold badlH< CultiireB in 
broth, on Herum and on agar, showed from the lungs swine pl;igue 
bacilli uumixed with other organisms. Prom the spleen and liver, 
Bwine plague bncilli associated Tvith hog cholera bacilli. 

A second (lig, which was examined on the same day, wa^ a male 
Tamworth. wi_'ight 150 pounds. Animal had been sick sevenH days 
and had died but a few hours before the autopsy. The anatomical 
lesions were jmrailel with those noted in the first pig. Direct rover- 
elip preparations and cultures gave parallel results, i, e., awine 
plague bacilli from the lung and awine plague and hog cholera 
bacilli from spleen and liver. 

Stale Experiment Station. — Feb. 11, IftOl, af 2 p. m., Drn. Wes- 
brook and White collected specimena from the variou9 organs and 
tistues of a Yortshire sow, No. 250, which had died late at aight 
Ft?bruar^' 0th, and eonceniing which they made the following 
antop^y notes: Pleural cavities contained some fibrinous exudate; 
pericardial cavity, slight fibrinous exudate; considerable fluid; the 
pericardium showed a few amflll petechia"; left lung at the ante- 
rior end showed a large area of hemorrhage with whitish areas 
(flbi-esaes); few small pin-head sized white raised spots with a hem- 
orrhagic ring about them. Similar but smaller areas on the anterior 
end of the right kidney; numerous pin-poiut white areas beneath 
Ihe capsule; skin lesions were petechial hemorrhages especially 
well marked about the buttocks. 

Direct coverslip preparations stained with eoain and methvlene 
bine from the lun<; showed diplococci, small, belted, ovoid bacilli 
And large putrefactive organisms^ from the hearths bloody nothing; 
from the spleen, same as the lung, except no diplococci; from the 
liver, same as &pleen> 
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Uiolli aiid Bemm cultures from all the or^nnB devflopt-d swine 

plajiiif? bacilli, and from the spleen and Uv*^r, hog c:bolora baoilli. 
Tlu'se wero mise*! witb stapbylocoeri. B. voU communis and a large 
liquefying: bacillus, prnbablv conlaiuinatlons. 

^tafe Exp€7-imcnt ^iaiion.— Feb, 11, 11^01, at 3 |i. m., Drs. Wes- 
brook and Whito collected specinic^ns from the boily of a Yorkshire 
eow, No. 775, which bai3 died Fpbniary 0th. late :it night, and ron- 
cernin^r which tht> folluwin*; autopsy notes were made at the time: 

Bkin jjeniTally filled wilh Bniall lu^techijp. Large jiat!;he8 wilh 
hard, dj^ied skin (necrosis! over ejtcL quarter imd ou buck of urck- 
Extensive suiall Lemorrbagea into sabcutaneors fat of venlril mid- 
line. Lar^e pjitclics seen esternally t-orrespond to extensive hem- 
orrhagic and necrotic areas in subnntaneonH tissues. One area of 
necrosis on side does not show (^xtcroally. Hemorrhages well 
shown over both hocks. Lungs shnw('d many areas solid and ^rray- 
ish, raised, i^onie larger aroaa, solid, dark and depresi^ed. Peri- 
cardium contained a few petechia*. Large ioteatines showed minute 
ulcers in Ciecura near valve. 

Direct coverslip preparations, stained with eosin and mcthj'Ione 
blue, from the spleen and liver^ Iimji and heart's blood, all showed 
large, putrefactive bacilli and a few showed cocci. 

Cultures in broth and on serum from the various organs noted 
above developed stapbylococci, B. coli i^oinitutnis and one lifjiiefy- 
ing organism. 7?. suiscpticus was present in the heart's blood and 
lung; B. choknr suis was found in the spleen, 

State Exprnmcni Station. — July 'J, 1001. there was received in 
the laboratory from the i^tate Experiment Station a pig killed one 
hour before, when almost dead, and the heart and lungs of a second 
pig dead about three hours bi.'fnre. Animals were about four or 
five weeks old and bad been sick but a very short time. The one 
brought to the liiboratory was in excellent condition. The lungs, 
which haJ already beeu removed from the body of pig No. 1, f^howed 
typical alternatiug red and gray spotted ''lung of awine plague." 
The heart wall aud pericardium showed no iesioiiB. Complete 
autopsy on the body of pig Xi>r 2 showed (he sanie appearance of 
the lung as that noted in pig No, 1, In additioo there was consid- 
erable efTuaion of straw-colored senuii into the pericardium and a 
ft'w minute ecchymosea of the heart wall. No other gro:sd K-Hions 
were discovered in any portion of the body. 

I>irect coverslip preparations and cultures in brotli and nn serum 
were made from the lung, pcrieurdial lluid and heart's blood* 
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Direct coverelip preparatiots (stained with eosin and laetLylece 
blue} showed from the lung a few emaH diplocootroid badlH; tho^e 
from the pei'ioardfal Iliiid and heart's blood showed no bacteria. 

CiiltureB on senim and in broth from tht? lung gave a fair growth 
of a small diploeoct'oid baeiMufi apparently unmixed with other 
organisms* Tliis organi^ni, when grown on the various media, 
proved to be ff- aniitcepCU'US. No baeti^ria ^vt.-Kv in anj of the cul- 
tures from the perionrclial tiaid or heart's hlood. 

GhitU, Alinn.—Ovi. 20. 1901, Dia, Hrlmliall and lVila<m visited 
the farm uf Mr J. P, -Smiley, three nnlet* aoulh of tiheni, Minn.^ and 
madeautop^ieH ou the bodies of two Hhciuts, one dead about an liour 
and the other killed, for purposes of autopsy. These animals were 
(he Qret Boliced by the owner to he affected with Log cholera. His 
neighbor had recently lost 70 hogH with the disease, which was, 
jreaiimably, commnnicated to Mr. Smilry's herd through careless- 
lefts on the part of the neighbor in pt-ruiitliiig hiy auiiuals to range 
along a creek which flowed tUence IbrougL Mr. Sniiley's farm. At 
autopsy of the two animals, small ecchyiuotic areas were found sub- 
cataneoosly and a very few in some of the internal orgEins* The 
chief lesiona. however, were those of the Innge, which presented, 
large, "collap^fd," jmrplish red nreas in marked contrast with tlie 
white, normal luug, the typical "swine plague'' lung. The spleen of 
pig No. 2j the one killed for autopsy, was enormously enlarged. 
Direct coverelip preparations, broth uud eerum cultures, were made 
from the lung, pericardial fluid, heart's blood and spleen of eaeh of 
these animals* 

The direct rorerelip preparations from the lung showed a very 
few diplococcoid bacilli- TIkjbo from the otbtr organs and tiesues 
showed no bHcteria. Caltares from pig No. t, which had been 
idead an hour lipfore the autopsy was j»erformed, showed small dip- 
lococcoid bacilli — B. suisepfints — from the lung and spleen. In 
addition in the spleen were found larger, colon-like bacilli, pro\'en 
later to he fS. vholfriE Aiiis. These were also pre&ent in cultures 
from the pericardial fluid and heart's blood. Of X'ig No. 2 the cul- 
tures from the pericardial fluid, heart's blood and spleen remained 
flteriie. Those frf>m the hin^s showed small diplococcoid bacilli 
only — B. suineptrnts. 

Detroit, Minn. — Jan. I. 19fl3, there was received in the labora- 
tory two quart Mason's jars containing pieces of tissue. These 8i>eci- 
men^ were accompanied by absolnlely no data. Consequently one 
week elapsed before it was possible to get sufficient data to deter- 
mine That they tame from Dr, A. Youngberg, Detroit, Sfinn., who 
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bad removed the BpecimenB from a pig dead of enppoeed swine 
plague or bog cholera. 

Tbe data supplied by Mr TouDgberg is as follows: 

"Hogs prestuted tbe follonmg Rymptome before death: Two 
weeks before death they beguD to cough and loee their appetite and 
have a alight attack of diarrlioea. The faeces were of a day color, 
Theae fiymptoiufi iiicrf^aeed ia sL'verity until about 21 hours before 
death, when tbey commeuced to breath veiy rapidly, tbe respira- 
tions being about 28 per mluute and very laboiious. Two or three 
hours before dt^th there wua hemonbage from both nostrils, 

''At autopsy the lungs were found more or less hepatized; medi- 
astinal pleura was of a mahogany color; tbe liver and kidueya 
seemed all rigLt. This ia, properly speaking, an infectious lung 
diaeaeeT but it did not act exactly like swine plague. I rinsed the 
jars in boiling water and as I opened the thoracic cavity I cut off a 
few pieces and put them in/^ 

The specimens had been kept constantly frozen and on January 
7tb the jars were removed from them and the specimens examined. 
Direct coverslip preparations and cultures were made and ex- 
amined. Tbe Bpecimena consisted of a portion of heart, Inng^ 
spleen and liver. The results of the bacteriological esam inn tionff, 
after numerous cultures and sub cultures, were as follows: 

(a) Lung. — From the lung were isolated — 

1. B. suiscepticus (awine plague bacillus), 
2. A. gram-staining diplococcus (probably dip- 

lococcuB pneumonise), 
3. B. coli com7nunis. 

(b) Heart.— From the heart was isolated — 

(c) Spleen, — From the spleen were isolated — 
1> B. Bitiseptic^is (swine plague baccillue). 

2. if. coli cotntnunis. 

(d) Liver. — From the liver was isolated — 
1. B. eoli communis. 

Fifty-four individual colonies from the hing and spl^n were^ 
studied to determine if perchance any of them were 3, diolcro' suis. 
All turned out to be typical B. coli Thus while B. choletw «t*i»| 
was not absolutely excluded, the probability of its presence in 
tbe long and spleen is small. 
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Besides the abore exaixtinationB made Bmcc the last BienDial 
Report was issued, there should be reported Ivoth the laboratory 
the following experiments, which were conducted in 18%, but 
which were inadverently omitted from previous reports: 

Shortly after the first work done in the laboratory on the Widal 
reat'tion for typhoid fever in man, an attempt was made to deter- 
mine whether a senim reaction existed for hog clolera. A pure 
culture of B. choJntr »uis was inoculated into the ear vein of a half 
grow male rabbit, Dec, 5^ 1S06, and blood was eollected tfvice daily 
thereafter and the i-eaction tested. No reaction was present in the 
serum at any time daring the 48 hours Ihi^t the rabbit lived. At 
autopsy of the rabbit the inoculated bacteria were recovered from 
the liver, spleen, luug and bearfs blood. 

Dec- 5, 18S6, an eigbt-montbsold male guinea pig was inocu- 
lated Bubcutaneously with 1 c. c. of a 24'tiour broth culture of 
B, ehoJei'iP snis. A specimen of blood taken previous to tlio Inocula- 
tioii stowed no reaction. Blood was tested again aa follows: 

December fitli^ at U a.m. — Reaction abgent. 
December 7tb,at 6 p.m. — Reaction abi^eiit. 
December 8tb, at 10 a.m. — ReaetJon slight. 
December 9th, at 10 a, m,— Reaction present- 
December lOtli, at 9 a.m. — Reaetion present. 
December mil, at 4 p.m. — Rejiction preseiit. 
December 12th, at 5 p.m. — Reaction present. 

Animal died during night of December 12tb, At autopsy B. 
choIertE suis was obtained from tbe site of inoculation, kidney^ 
spleen, long, liver and heart's blood. 

Dec. 16, 18iH5, blood was collected from eight apparently normal 
bogs at the Stock Yards in St, Paul. This blood wae tested with 
a pnre culture of li. chofrnr Kitis with negative results in each case. 

Pressure of otber work at tUis time and inability to secure blood 
from hogs suffering from hog cholera prevented the continuance of 
these experimcnfa, and Feb. 20, IS97, Dr. Dawson, of the Bureau of 
Animal Industry, luiblisbed io the New York Medical Jourual a 
preliminary i-eport on Himihir expcrinien Is, 

r)unng Maiy. ISOT, sevi^ral specimens of blood from bogs sup- 
posedly affected with hog cholera were examined in Ihe laboratory, 
bat with negalive results in each case. At the same lime there 
were being conducted in the laboratory a series of experiments test- 
ing the virulence of B, cholcrw 9uis from various sources on guinea 
6 
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pigs, rabbits, rats and mice. It wn8 fotmd in all of those experi-1 
menta tLat wor*> B. chohrce suis bad bo^ti lujpcted into laboratory 
animals tbat at uutopey tbe bacteria were present not only in the 
tissues and glands, but also in the blood etream. Therefore, deapitefl 
the po&sihility of tlie development of a nielbod <»f diagnosis by 
means of a seiuin reaction for hog cholera, exjierimeiits along thia , 
lice were not (Continued becanse (1) a clmical diagnosis of bog chol-1 
era may be made with a fail- degree of accuracy, and, (2) since tlie 
specific bacteria are present in the blood stream of infected auiniaLa 
the disease might possibly be spread from the blood during eolicc 
tioTi anrl transit. 

Summary, — TLe laboratory work in connection with hog chol 
era and swine plague has been limited because there was UttU 
demand for investigation in connection witb OTitbreaks of a disease 
in which the clinical diagnosis is readily made. In the matter of a, 
cnrative or protective eernm, work was not carried on ejctenaiv^lyj 
since thf8 matter has engaged the attention of the Bnreaii of AnU| 
mal Industry for a number of years with relatively small return. 

It was hoped in the event of the continnance of the study of 
infectious diseases of animals that light could be thrown upon this 
question in connection with the work on hemorrhagic seprie.-praia 
in cattle and swamp fever in horses. Colluboration between the 
veterinary department and the laboratory has. however, shoi 
BO far as the investigations have been carried forward: 

1. The usual association of swine plague and hog cboler 
haeiUi, eHpeclfllly after the initial cases of an outbreak. 

2, In certain instances s^wine plague bacilli only were found 
particularly ic initial cases. 

3, In one instance* hog cholera bacilli were found in salted 
pork which bad been responsible for severe gastric disturbances inj 
liumau beiLgs. 

4. Experiments were early undertaken towards formulating 
additional nieans of diafrnosis in the examination of blood of sua 
pected ca&es for the agglutination test (Widal reaction). 
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TRICHINOSIS. 



But lUtle Opportunity has been given for the Bludj of this dis- 
ease in Minnesota, A few recorded facts, however, are of iiitepest. 

During^ I^ereniher. inoo, and January, 1901, a family of Germans^ 
coni^iKting of fatlier, motJier, ten L-bildien, living on a farm in New 
Sweden Township, Nicollet County, and two married daughters, 
ale of sausage mnd** from liogs raised on tlieir own farm. The first 
Bymptonia of the disease appeared Dec, 19(h» The disease was first 
diagonsed as tnchiuosis by Dr. W. A, Beach of Mankato, Dec. 29tli, 
wheu he was first called to see Ibe cases. There were ei|;ht severe 
cases of trichinosis in this family^ five of which were fatuT. Four 
others had mild symptoms of trichiuosiRf but recovered. The 
father, eldest daughter, and »oii were the first members of the 

t family to become ill. and a few days later one married daughter 
also bad mild symptoms of the disease. The eldest daup;hterf M., 
died r>ec, 20th, the fitther died Jan. Ipt, and one son, O,, died Jaa- 
5th. The mother also died in January, and another son^ F,, Feh, 
k 12th, The infection of this family undoubtedly came from thetr 
own Iiogn. wJiich had been ftlflughtcred Nov. 28, 1000, These 
hogs bnd been ralaed nnd fed on the farm. So far as external evi- 
dcnce demonstrated the animals were all in good fiesh and health 
at the time of slaughter. The family ate of the suusagE? made from 
tbeee hogs as early as Dee. 3rd, The source of infection of the 
hogs was in all probability from rats, which were very nnmeroua 
about the bnrns. The pen in wliieb the bogs were fattened was 
within ten yards of the eorn erih, nnd twpnty yflrdft of the barn. 

The attention of the folate Board of Health was first drawn to 
this family under date of Dee. ^1, IftOO. Or the evening of Jan. 1, 
1901, Dr. WileoUn baeteriologiHt from the State Board of Health 
Laboratory, in company with Dr. W. A. Beach of Mankato, visited 
this family. An autopsy was made on the body of the father, who 
had been dead twenty-four hours* No gross leaions were found 
ID any of the organs except marked softening and fiabbiness of the 
heart muscle, apparent fatty degeneration of the liver and smal! 
ecchyniolic areiis oia the surfaces of the spleen and kidneys. The 
Bpleen, left kidney, portion of the right luug. apex of heart and por- 
tions of muscles from the left rectus of the abdomen, the diaph- 
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ragm, intercoBfal muscle from fifth inter space (right Bide), laryni 
right biceps and right qaadraoepa extensor, together with enlarge 

retroperitoneal glaudd were collected and brought to the labora^ 

tory. A piece of summer sausage from the same iot as that eatPtt- 
by the family was also brought to the laboratory- 

The autopey was made uuder extremely difficult conditions in a 
email room, badly liglited by a eiugle kerosene lamp and crowded 
with neighbors, who tad to remain in the room on account of the 
intense told out of doors. From the biatory, symptoms and au- 
topsy flndtngs, a provisional diagnosis of trichinosis watf made atfl 
the time and the quarantine which bad beeu imposed on the euppo- 
Eition that the cases were small pos was raised. Owing to the 
extreme cold, the excited condition of the numeroue neighbors wbofl 
had flocked to the house, and the uecessity of economising time as^ 
much as possible in order to reach Nicollet for an early uiorDing 
train, Hpecimena for routine blood examinations were not collected- 

Within two hours after Dr, Wilson arrived in the laboratory' 
with the apocimeus. January 2nd, a verification of the diagnosis o; 
trichinosis was made by microscopic examination of the tiasu 
collected at aiitop9v% numerous triehian? being found in the specb 
mens of muscle from thi* various sources notod above. Later exam-; 
inatinn of jiortions of miiBcle selected from the sausage also showed 
encysted trichina^ ppir:iliiq. 

Another death fioin tricliinosis occurred in a ihild two years 
age in Waldon Township, Polk County, Oct. 5. 1U&2. The atteii' 
tion of ihe board was not drawn to this case, and it theret 
received no investigation, 

Manfcato, J/?»jk— Four specimens of pork forwarded by Aug_ 
Arneman, Ko. 324 E. First Street, ilanliuto, Minn., to Dr. Bracken, 
on Feb. 11, 1901, were received in the laboratory February lilh. 
Three small pieces of pork were contained in the packet, whieli 
wa« accompanied by a letter from Mr. Arnenian requestiuK an ex- 
amination for tricbiUc'e. This was made, but no ti'icliiniL* were 
found. 

SanMotK', AIi}in.~.]i\u. 7. 1902, there was received in the labor* 
tory hy mail, through Dn M. H. Reynolds" office, a package con 
(ainiug pork. This had been sent by Dr. D. W. Cowan, accom- 
panied by the following letter: 
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SandsCoDO, Mian.. Jan, 1, 1902. 
Dr. X, H, Reynolds, Secretary State Veterinary Board, St. Anthony Park. 

uma. 

Dear Sir: I iiave lorwarded you to-day a sample of porh which was 
bcDoeht me. and ibe party bringing U siild be had roaaoaa of suspecting 
trichina liflcg prenent. 

Have forwarded the sample to yon, aa I do not kaow what else to do "Vlth 
11 Respect fully, 

D. W. COWAN, H. O., 

Sand atone. Minn. 

Tbp snniple of pork was dry nnfl covort'd with Fiioiild. Laring 
U>eD»impljr wrapped in HPveral Ihu'knPflsos of pnp<*i" and forwarded. 
Tbin HJ^f^^tions were cut from various portions of the lean pork sent 
and t^xriinined in glycerine with low power ohjeetiveB, No trich- 
bit were found. 

A>?r JJlm, Minn. — Feb. 5, IftO^, there was received in the lab- 
<"rator.v a sample of pork. Conr*.'rning it the following letter bad 
teenreeeiTed two dajs previously: 

Dear Dr. Wesbrook: 1 send you hy this mall a' sample of porh for ei- 
aminauoD as lo ttie presence of iricnina. Tbe sample waa hroagLt In by a 
'flpnitr. FraternoUy youra, 

A. F. STRICKLER. 

Od its nnival the specimen was carefully esoniined and no 
irichinre found. 

Ilittrhinson, .\tU\u. — Maj 23, 1003, there wns re*^ived in I lie lab- 
oratory a specimen of pork accomimnied by the follo\Ying letter: 

HulcninEon, Minn., May 21, W}2. 
Dear Sir: You will find enclosed a sample of cooked pork, which I 
Mtoft to he infected with trjcbina. that bane of mankind. Will yon kindly 
HmKJj^lt to a critical lest and mall nie the reeuliB of your Investigation? 
I obt^ned the sample from aome meat that was used at m^ hotel. 

Yours sincerely, 

BBBN E. BUTLER, 

The specimen conftisted of a frngment of cooked meat. It waa 
tx&mined by teaming oat portions of the dry niiiKcie in plycerine 
Ind ^xaminjni^ microacoplcaUy. Nothing resembling 1 ra^hina^ spir- 
lid was found. 
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LABORATORY REPORT ON SUNDRY OBSCURE DISEASES OF SWINE. 



Suffo, Minn. — ^Maj 25, 1901, Drs. Brimhall and WHaou vUit^^ 
the fai'in of Mrs. Wilcox near Hugo, to investigate the cauise of 
dealb of one pure bred Log. Unfortunately the animal had be^^» 
cut open bj the hired man and bad been exposed so long "to 
the air that an examination of the carcass was useless. Froxn 
the history of the case it was possible to aay positively that tl3« 
disease wua not hog cholera and as this was what the owner wo.* 
especially in fear of, this assurance was appreciated. Later tl*'* 
opiniun proved to be well founded aa nothing further developed *'* 
the herd. 

May 29, 1902, Dr. Brimhall a^ain went to Airs. Wilcox's farm *<> 
investigate a disease among pure bred hogs which was 8uppo»^^* 
to be of an infectious nature* Only one animal was found affect*^' 
and this was not in a serious condition. 

Went Concord. ^Ajtiil 2, 1902, there was received in the 1a1>t>f 
tory a specimen accompanied by the following letter: 

West Concord, Minn,, April 2, 1902. 
Dr. F. F. Wesbroofc. MInaeapoliB, 

Deer Doctor: f atnU you l>y express today a portion of tlie large Int 
tine of a bog, Tho hog bad ever)^ app^LLrance of belog all riglit^ but tlia 
farmer owning Lhe same 1b afraid of the meal on finding Ihe bowel on 
this condition. Can you tell the cause of thla condition? Wlii the meat 
be at to eat? Youra fralernallj, 

E. B. HARRISON. 



M 



The specimen consiated of a small portion of the siuall intestine 
of a hog, placed in a diphtheria hox without any packing. It was 
examined miicrosoopieall}- bt Dr. Brimhall and the laboratory staff. 
The intestine was nnopened and attached to it was a piece of mesen- 
tery. On the j^ritonoal surface of the intestine were numerous 
smooth biillfe or ^afi bubbles, some of which appeared to be in the 
mesenteric tissue. There was some congestion and possible cedomo 
of the bowel also. Tt did not seem pcasible that manipulation 
could have created an interstitial emphysema such as this appeared 
to be. The lesion may have been due to B. coli vomiiufnh or to 
BOme Ecrobic gas-producing bacillus. The specimen wna in no con- 
dition to examine macroscopically or bacteriologically and an ac- 
curate diagnosis was out of the question. 
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totify lAil^r. .!/;;»«.— Jfln. It, 1003, ^f^. F. R, niitjntjhek, whoa© 
farm ift DPar Loup TMila-, Minn., spnt tt» thp lahnraiory ^ |iig, one of 
three wbi<li had ii**d on hin plaep, Tfcp nyniptonis first not^d were 
faltiliti^ HfifUs from which flomp of Ihrm would appjirently reoover 
after being i-uhbetl. Thpy were notieed bleeding a IJItle from 
the nose after the epellw. Tliey exhibited th<^e fiymptonis for a 
week before tlie.v died. 

The one that wan i-eoeived in the Irtboratory wjib partially frozen 
anO in \fvy good t^ondifion. An aiitopfly was made at once by Dra. 
nrimlmll and ^Yilwon. There were no leaionB indicatinjr either 
swine playiie or bog ebolera or aoy other epei^iBc diseaHe. The 
luBgs were slipbtly eougested. probably from liypostaeia. One poet 
pharyntieal k^'^ii'I was Hli^hlly liipmonbaKH^ bwt not enlarged. 

Direet coverhlin pre j>a rations and broth and aenirn ctiUures 
from both lungp and spleen showed no bacteria. It was the opin- 
ion of Dr. Brimliall tliat the pigs were dying from close crowding 
conpled with heavy grain feeding. 

&t Cloud Refonnatortf, St. Clon*I, Minn.— On March 20, 1!)03, 
there was received in the laboratory a two-quart glass jar con- 
taining a Inrge portion of liver in a mixture of fonnrtldebydf? and 
alcohol. Accompanying the spctimen was the following: letter 
from Dr. O. H, Wolner of Uie Rf. Cloud Reformatory^-: 



St. Cloud. Minn.. March 13. 1903. 

Dr Wlleon, Minnesota Uaiverstty. Minneapolis, 

Dear Doctor: Ent^loE^ed please Snd a speciiucn of liver takea from a 
tioar whkii appareniiy riiert auaaeniy, but or courBe dia not, aa me posl- 
oio-rteDi flaJlnga alLowed. which are as rollowa; 

Kldn«yie apparenriy normal, 

LUDea and beart normal. 

Sple^^n enlarged, friable and r?ong€sted, of a black appearatce 

IntesitDCB ehoweft perilonitlB but not InflammaUon of the mucous m^m- 
braneia. 

Peritoneal fldhCHlonii bc?twecn Iho coilg of the inteatinea (Binall). 

Between th^ pttrllon^iim nnd lb« p^riroaca] fat were four or Ave cyata 
containing a clear, gellatinoua fluid; In the immediate vicinity were numer- 
ous adbesloQS and thr^e small localized nbaceaeeB. 

Liver — The liver was greatly enlarge! and eslremely friable and COV' 
eretl w[tb smal] white areas which when opened Beemed to be air apaces- 
PeritOTifal fluid woa normal in amount. 

We have had afteen bo^a die of the same disease, and If you could 
enlighten ua we would be greatly obliged to you. In some of Ihe hams 
that were cured last fall tooallzed abscesses In the lympathic glands were 
found. J Bni, dear doctor, 

O. U. WOI-.VER, M. D. 
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The Hrer Bpofimen received in the laboratory presented on 
section a markedly honeycombed appearance. A portion of it was 
imbedded in celloidin, cut and Btained with hsematoxyliu and eoain 
and eo sin -methylene blue. The bacteria appeared to be well pre- 
served but the tiflsiie poorly preserved- This would iudicate that 
coneiderable poetmortem change hand occurred before the tissue 
was placed in fixative. The honeycombed appearance of the tisene 
waa apparently due to the destruction of the central lobule and the 
formation of a larpe amount of gas by aome bacterium which 
pressed the remaining portion of the tissue to the periphery of 
the lobule. It was impoBsible to determine from the epecimen 
whether this waa post-mortem or not. 

There were apparently two sjiecieB of bacilli present in the tis- 
ane- One, a small bacillus, probably B, coli communis, and the other 
a large spore- bearing, proliably a putrefactive bacillns. It wsb im- 
possible to identify these positively from a simple macroscopic 
examination. 

March 25, 1003, there was received in the laboratory by ex- 
press, two jii^s from the Minnesota State Reforniatorr, 8t. CloutT, 
Sfinc. These had been sent at the request of Dr. DrimbaU and 
were accompanied by ilie following d;ita: 

"There were 250 hogs in the herd at the Reformntory when the 
trouble began in January la^t. 30 showed Che disease; sonic have 
been condemned for slaughter and killed. The sitk animals eat 
well and die without pain. There are abaccssea on the exterior iq^h 
some caac'3.*' ^H 

On March 2r>, 1903» dn nh&eens was opened on tlir? smaller of 
the two pigs and direct coverslip pi'Cpnrationa and cultiirea were 
made. The abscess was about one and one-half inehee in diameter, 
filled with obecBy pus. 

Direct coverslip preparations and cultures in brotii and oq^ 
Bcrum showed only etreptoeocci present, ^| 

These hogs were kept in the laboratory of Animal Tteseareh and 
in a few weeks recovered from the skin abscesses without treat- 
ment. They appeared to be in perfect health jind wpre used later 
foi- experimental Inoculation in conneetioTi with the study of swamp 
fever. 
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H.UMORRHAGIC SEPTICEMIA IN CATTLE. 



Since August, 1900, this board has had to give attenticn to au- 
meroufl outbreaks of hemorrhagic Beptirwrniii in cattle, a disease 
wlii^'h, while weH known in Europe, Asia, Africa and Booth Amer- 
icfi, had prior to the investigations of thij* board been i-ecogiLized but 
once 03 oeturring in North Americii. The hi^h mortaiitj of tbe dis- 
oaee in iiniuinla of such vntuo as fattic, the ro[»iditj of ita spread in 
beards aud a poH*ibility of the infection of antnials other thftu cattle 
maki's ihe disensc one of givat inijfortance from a public health 
standpoint. Tbe subject was deemed of such vital interest that af- 
ter the publication of a preliminary report in the Journal of Com- 
paralivc MrOiciae and Veterinary Archives, December, 11)00, this 
board issued a special bulletin in January, lt>01, describing tbe dis- 
eaae as it had occunvd in Minuesota up lo thot date, and recom 
mending ntensnrea for the prevention of its spread. This bulletin 
was afterward republished in the biennial report for 181)9-11*00, q. v. 
This reijoi't gives the result of the investigations on the first 64 eaeett 
of the disense. 

At (he meeting of the American Veterinary Medicol Asaociation 
at Minneapolis, 8ept. 2, 1002. Dr. H. D. nriniliriM rend a paper 
on "Ilemorrhagie Septiea'uiia in Cattle/' in which be gave Rome ac- 
eouut of the work done siibc^eqnent to Jitn. 1, 1!)01. This paper 
is published in the prooeedirgs of the AKSociation, page 302, and 
also in the American Veteriunry Review for May. 1903, page 103, 

•For a history of the early outbreaks of the disease in Minne- 
sota, for ftymptome, pathological and baeteriological flndings and 
early exjieriaients in vaceination, the reader is referred to tbe above 
Dientioned papers- 

In order to give a clenr idea of the work done Bubseqiient to that 
reported above it seems advisable to present a detailed statement of 



'In mldltlon lo Ihe Abi>vc m<>iiUorLeii publication!. Dr M. H. ReynoldA. [ormi^rty 
JL member o| tlilH boaril. pubUaheil In Ihi- AmBrlcaEi Vi>tcrliiiiry tttvl^jw tor De- 
c<?iiiber, VJii'J. and Januiiry. lii>3, an orUcJe deacrlblng (l) oulbreaka Noh. < and 7 
wblr^ had already bei?n described In the bulletin of this board In January. lliOt; 
(a> an outbreak neur St. MIchatl'B Stulloa, Wrlghi t-cjuniy. »htr« on twi farms 
Hflvvn animfila were la^t. Thifl outbrpflk vaa never offlpJilly reported to the State 
BOAra of H>.-alth. 13> OiKhrofik No. T^, ru|>»rlcd Iti Ihia paper. Jind {4} sr^vetat sua- 
pflcleJ ffiiibrpFik^ ne:ir FarilhiulC. MoMlcvllo. Brlle Plainc and elav where. This 
board recvlvtd no InCormatJon concerning any of the*tf suapecled ouibreaks at 
the lime of iheLr occurrence nml ccmtie'iucnlly was unable to make any 1nv«stl- 
Ballon of Ihrm. The dlQgnoBla or theau auapected oulbreaka rcmalna In doubL. 
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the fifld and laboratorj' ei&amiDations folJo^'ed by a fiiimmar^'. A 
reference to the accoiiipanyiDg map stowing the location of out- 
breaks by counties, will be of aid m following the descriptum. 

HISTORY OP OUTBREAKS FROM WEEKLY REPORTS OP VETERiNARUWfl 
AND FROM LABORATORY RECORDS^ 

^Otithrcfth 9 — Clearwater, Writfr^t Countt/.— Jan. 8, 1901, Dr. 
Brimball went to Clearwateri Wright countv, to iuveatigate cauee 
of death of four bead of cattle heloDgiug to Mr, J. M, These cattle 
had died a few da^s before and were badly frozen so that it "was im- 
pcsBtble to make an autopsj. l>ut from symptoms described by the 
ovraer^ Dr^ UriiuhiiU was aatiaHed ihat death was due to hemorrhage 
Beptic^mia. 

Blunt, South Dfl/fOffl.— Aog. 15, 1901. Dr. Brimhall went to 
Blunt, 8. D., to aBsiet Di\ Foator, state veterinarion. in the luvwti- 
gation of supposed anthrnx in cattle. In the vicinity of Blunt he 
visited a nuTiil>*>r of rant^hoa wliere many cattle had died, 100 hea^d 
having been lost on one section. On tlie farm of Mr, E,, who had 
loat more than i<0 bend, one case was found which had been sick foor 
weeks. The onimal was vev^ thin and the owner was jwrsuaded to 
permit hep to be killed for purposes of autopsy. On opening the 
animal a few smnll hemorrhagic areas were found on the spleen, 
kidnE^y, liver, lung and modiaKlinal glands. There was also some 
inflammation of the hings. Swab cultures were taken from tiw 
heart'H blood and from a hemorrbn^ic c^dematons knee. No ani- 
mals receatly dead of supp^ised aiithrnx were found, but a por- 
tion of skin was removed from the carcass of one (Coae b) which 
had been deiid sii or eight weeks and over which lime had been 
sprinkled. rulttn»es and a portion of skin were brought to the 
laborator;v" August 20th. 

(n) TJie pioro of skin wns soaked for 20 minutes in 40 per cent 
alcohol and thoroughly washed in several changes of the same. It 
was then removed with sterile forceps and washed through several 
changeB of plain broth. 500 c.c. in all being used. After all pre- 
cipitation had ceased and all lime had apparently been removed, the 
tisBTie was di'opped into an Ehrlenmeyer's tiaek containing 500 c. e, 
of plain broth and placed in the incnbator. 

(b) Direct coverslip preparations were made from the varioua 
Bwahs and organs in this caRc and stained with eosin and raeihyleiio 



tOotbrenka Nos. l-fi are deacribed In the bulletin Issued Januan'. 1W>1. See pp. 

fiTI-307H IKth Rcpnrt Minn. 9tn(c Rnnrd oT He.iUh, 
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blue. They sbowod quite abundant ovoid, belted bacilli morplio- 
logicttlly ideutical with B, boviseptieits. 

A few sarcinn? were pretient in the smear preparations from 
the ewab from the knee joint 

Cultures were made from thevanooa dwabs and organs received^ 
into the water of condensation of Loftler's blood serum and broth. 

A flaek of broth inoculated with the bit of skin (specimen A) 
after 30 hours in the iicubntor wjib found to contain two 
fonns of large spore-bearing bacilli. Twenty-four hours later two 
varieties of colonies appeared. One was a email pasty looking 
colony whirh did not liquefy the serum and which was composed of 
rather large oval shaped spore-bearing bacilli with rounded ends. 
The other Tariety of colonies had irre;^uhu' ed^jew, somewhnt rough 
looking over the surface on both media and were beginniBg to 
li<iaefy the serum. Microscopically, the bacilli from these colonies 
were 11. anthracie. From single colonies sowings were made in and 
on the various culture media and especially a hanging agar drop 
culture (by the Wesbrook method). An emulsion was made with 
broth from the colonies on the surface of one of the agar slant 
streakings which appeared to be composed mostly of the anthrax- 
like organism and .05 c.o. of the emulsion inoculated subciitaneoualy 
into the groin of guinea pig No. 452, weigbt 752 grams, Twelve 
hours later this animal showed marked swelling and cedema with- 
out crepitation at the site of inoculation and in the neighboring 
abdominal rejiion. At autopsy intense o?dema of the region noted 
above was found present. The spleen was much enlarged^ black 
and very soft. From it a pure culture of B. anthracis was obtained 
«s well as numenuoiia &nu^ar^^ which, stained with eosin and methy- 
^^ue blue, show**J the presence of no other micro-organisms. 
^P Thirty hours before the death of the guinea pig, i. e., s)k hours 
after the preparation of the banging agar drop culture, a diagnosis 
^as made, with a reasonable degree of certainty, from a luicrosropic 
examination of the hanging agar drop culture. The diagnosis in 
this case was anthrax, 

Spechnats noted under (&). Examination after 3G hours 
in th<- ini'nb:itor of cultures from the heart's bloody spleen, lung and 
two glauds showed pure c-nltnrefl of U. boviscpticus. Cultures 
from the swabs from the knee joint showed if, bovisi^pticus in great 
abundance and san-ina?. Cultures from one of the affected glands, 
from the kidneya and the liver gare no growth. No other micro- 
organisms than those noted above, namely B. lodftcpticus and 
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sarriutp, wpn- founl in siny of the direct coversHp preparations or 
cultures. TLe diagnosis ia this case was hemoiThagic sopticsemia 
due to B. hovisepticus, whilst that noted under (a) was anthrax. 

Note — Thougli chronic forma of hemorrhagic HepUcremia due to bacil- 
LuH uovlaepticua have been noted hi' other observerH, this was the first in- 
stance met with In the experience of the Mlnne&ota State Board of Health. 



Outhrenk 10 — Ham Lake, Anoka County. — Aug. 21, 1901, DrS- 
Briuihull and Wilaoc visited the farmfl of Mr. N, R and Mr, A. B, 
and made a complete post-mortem examinalion of an animal, the 
property nf Mr. X. P., dead eight hourw previon&ily, and a sui»erficial 
ezaniinntioD of a steer, the property of Mr. A. B., dead nine hours 
previously. 

The foMowing history of the outbreak was obtained: 

About two weeks before, or August 8th, a herd of cattle, ten of 
which helon^'ed to Mi", P. and four of which belonged to Mr., B, all 
runuinj; to^iether in the sauie low pasture (wild Innd) began to show 
e^idcnco of sickneaa. Up to August 2l8t. 13 of the H head 
had died. They all exhibited similnr Rymptoms aud died in from 
one to four days after bcroming ill. The aninials first began mop- 
ing, attempting to eat and drink hut not successfully. Most of them 
showed some hemorrhage from the nose and rectum and finally very 
tjhickly drojiped liown and died. The animal first examined, the 
property of Mr. P., exhibited perfei't lesions of hemorrhagic 
septicieniia. ononinms hemorrhages bein^^ present under tlie skin, 
throiigiioiit iliti muscles and fascia and throughout all of the in- 
ternal organs. 

Cultures were taken from vrinoiis hemorrhagic areas, lieart's 
blood and spleen. Tliese cultures on exaniination in the hiboratory 
revealed B. bovisepticus in pure culture except in the specimen 
from llie t-iilt-en which showpd. in addition^ a tioiall, motile baclllns 
irregular in shape, wlitch wlien isolated proved to he B, coti i-otn- 
vnmis. (The animal had t>een dead eight honrs before autopsy was 
performed and some decomposition had of course, set in). 

iJwing to lack of time, the animal dead nine hours previously, 
the property of Mr. B., was examined, but superficiaily. The skin 
was removed from (he neck where large hemorrhagic arean with 
cedema were found present. No cultures were taken from this ani- 
mal. 

A diagnosifi of hemorrhagic septicBemia was made at the time of 
making the autopsies. 
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Oitthrcak 11— Bradford, laanti Ooutify.—Xug. 2ft, 1901, Dr, An- 
Dflnd and Wilson yieited tlie farm of Mr. J. W. B., Bradford P. 0„ 
MIudm aud made an autopsy on one animal killed for purpose of 
avtope^j. The histor^v of t!ie outbreak obtained from MPh B. in briof 
WS.S as follows: 

About tbrcc weeks ago this herd of cattle, 12 in all, consieting 
of cowa and joimg dtoek ■which were running in a wild pasture con- 
taining a large awunip^ began to exhibit symptoms of dieeaee. They 
moped about, had diclieulty in swallowing, bled from tbe nose and 
paesecl bloody faeces and urine- They rapidly grew worso and died 
ID from twenty-four hours to four days. They dropped off, one by 
one, until six had died and two were ill at the date when the farm 
was visited. One of the animals, a three-jf ear-old, small black cow 
which had been ill for three dajs, was killed by a blow on the fore- 
head and immediately examined. Hemorrhagic areas from pin 
point to two imhes in diameter were found scattered through the 
sobrutiK and in the tiasue about the udder. Similar hemoiThagi(i 
areas, thougb mueh larger in extent, were found in the internal 
orgrana; the first etomach, perirardiuni, heart wall and gall bladder 
being partit^ularly affected. The gall bladder was very luiich die- 
tended and two-thirdB of its wall dotted with very black hemor- 
rhagic areas from |iin poiul in size to ODe-half inch in diameter. This 
was pi-e^tTveii as a grosa Hpecimen by being placed immediately in 
10 p^r cent formaldehyde and five boura later in Kaiserlinff'a fixa- 
tive. 

Cultures were taken from the pericardial fluid, heart's blood and 
spleen. After 48 hours in the incubator, cultures from the ]»eriear- 
ilial liaid and beaifs blood showed abundant growth and from the 
spleen ecant growth of B. hoviscpticus apparently in pure culture in 
all of the tubes except one serum tube inoculated from the 
pericardial fluid. This conUiiaed one yellow colony, which on 
jnieroscopii.' examination proved to be sarcinfe, apparently a con- 
tamination introduced at the time of making the culture. 

Outhreuk V2— Kellogg, Walasha County.— ^ent. 19, IDOl, Dra, 
Annand and Wilson visited the farm of Mr» T, G.^ four miles west 
of Kellogg. Minu.. and made an autopsy on the body of a six months 
old calf, dead twentj-four houra previously. 

Two weeks before, or about September 5th, one of Mr. G'a, 
yearliDg cattle, which was nmninfj in a low pasture in the Zumbro 
river bottom, was noticed sick. The animal was placed in a wagon 
and hauled to Ihe barnyard where it died some six hours later. It 
was skinned where it died, then hauled to a field nearby and buried* 
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Thp other cattle, including the herd io which the flrat animal be- 
came eick and Bovoral cowa I'unning in nnother pasture, ivere all 
brought into thie burnyard at night. About 10 days later, or Sep- 
tember Idth, two head of young atock became sick and died with- 
in 24 houTR, The following day two othere became sick. One 
died the Hiime day, the other lived until the morning of Sep- 
tember ISth. Thit* waa the animal on which the antopay was made. 
The weather was ccdd, frost having ooeurred on the night of Sep- 
tember l(iihj and a c»ld rain was falling but decomposition wae 
much advanced when the animal was exaniiaed. Tie boi3y wai; 
much disitended with gas, 8ouie liemcrrhagic arears showed about 
the udder and groin resembling those of *'black leg" and contained, 
along with the other portions of the body, some gas bubhlpR. Nu- 
merous hemopHiagic arena^ however, were found about the 
shoulder, in the heart wall and wcnilcred throughout the internal 
orgauB generally, whith conlained no gas bubbles. 

Direct eovcrslip ]>reparatioD9 and cultures were made from the 
hemorrhagic udder, from the hemorrhagic areii8 about Ihc shoulder, 
the hearths blood and spleen. These all presented on mfci-oscopic 
examination ao admixture of 

(a) A largf spore-bearing aerobic bacilUis which grew beat at 
room temperature and very slightly at incnbator tempemture- 

(b) B- coU (vmrnunis, 

(c) B. bovim-pficm. 

Apparently no other microorganisms were present in the cover- 
Blip pi'eparations or cultures. 

Mr G. was directed to clean up his place with fire and lime and 
i-eport further cases of the disease if any occurred. 

Outbi'tak- 13 — State Experiment Station^ Ramsey Cotiutt/. — 
On the morning of Oct, 4, 1901, a Jersey heiTer, aged two years 
and three months, in good general condition, at the State Experi- 
ment Farm was noted to be bellowing in an unnatural manner and 
having a wild, unnatural expression of the eyes. The auintal was 
not vicious. Her tempera tin-e was a rather low. normaU 99.8. The 
muscles of the face and neck were almost tetanic. Head drawn 
back towards shouldei-s and slightly upward. Neck thus appeai^ed 
much shortened, Facial muscles were drawn so as to give a 
peculiarly pointed appearance to the upper lip. In the afteraoon 
of the same day the skin was noted to be no longer sensitive over 
any portion of the body except ejirs and ncee, where it was slight. 
Gradually the nervous condition passed away, the bellowing be- 
came less violent and leBS frequent ami the heifer became moder- 



ately dull. She I'^mfiLuotl etnndiug all of October 4th and 5tb aad 
diod lute on the evening of tbo 5th. There had been do apparent 
pain at any time. The epine had not bei^n eeneitive to pressure at 
anv time. Th(> nnimal wae found doad on lier baek on the morning 
of October Gth. The heiid was inimediatelj- removed from the 
bod_v, pack^^^d in lee and sent to the laboratory. 

Ootobep 6th, Dr. M. H. Reynolds made an aatopHy on the re- 
mainder of the bo<ly. He found some heniorrhugii^ areas within 
the ijit*?rnai orgtinj*, eBpecially marked on aiiHeles of the heart. 
Onf large beuaorrbagic area was also present over the hock. 

In the laboratory on removiag the skin from the bead, a very 
large beniorrbagic area was found below and back of the right ear. 
This was infiltrated with bloody eerum and caused external swell- 
ing. A broi«e ns'pai'ently from a blow was also present on the pole 
of rhe cranium and above llie ritrht ear. The vensels of the men- 
ingefl of the brain were congested and several small, apparently 
hemorrbagie aivaa from one-eighth to one-foiirth inch in diameter 
were present on the surface of the brain, particularly on the dorsal 
sorfaee of tbe left frontal lobe and tlie ventral surface of botb 
hemispheres of the eerebrmn. One or two minate hemorrhages wore 
also found deei>er in the brain snbatance at the junction of the 
white and gray matter on section of the cerebral hemisphere. 

Direct coverslip preparations from the brain and from the 
liemorrhagiL* area back of the ear showed a number of diplococci. 
Mixed with these in the direct coverslip preparations from the 
hemorrhagic arcaw were bacilli which morphologically were indis- 
tingniabable from B. boviscpticus. Cultures showed the diplococci 
to be diplovfrccus pneumonia', and the bacilli to be B. }}oviseptiat8, 

Outhrciik li—KilJccnntj, Lc ^uetir County. — Nov. 1, 1901, Dr. 
Annand visited the farm of Mr. D. near Kilkenny, Minn., and hold 
an autopsy on a cow that had died suddenly after having been feed- 
ing on standing corn stalks for several days with a number of other 
cattle. The animal was milked the previous night and was appar- 
ently in perfect healthj but was found sick in the morning wben 
the owner went out to milk iier, and was unable to rise, and died 
about It a. m. A few hemorrbajjic lesions were pi-eeent bnt not 
sufficient to warrant a diagnosis of hemorrhagic septiciemia. Por- 
tions of spleen, lung and the whole of the heart were brought to the 
laboratory November 2, 

Direct coverslip preparations showed small diplococcoid belted 
bacilli from the spleen and lung- Broth and serum cultures from 
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ttie Bame source? aod from the heart'B bJood, developed simiEar bac- 
teria. A diagnoelB of lieniorrhagic septici^mia was made. 

Outbreak i^—€andota Toicntihip. Todd County. — Nov. 20, 
1901, Dr. Brimba]] went to Sank Onfer and visits the farm 
of Mr. D., who lives aix miles from Sauk Center in Candola 
townsbiif. Todd connty, Mr, 1>. bad lost fivp head of ratfU- wirliin 
a week oat of a herd of eighteen. Two animnU ia the same herd 
were suffering: with foul in th^ hoof. I>r. Brimhall made an 
autopsy on two atiimala which were dead and uDbiiried. Que had 
been deed 24 bonrs and the other 72 hours. At autopsy 
the Ie»4ioDa of hemorrhaeic septieiemia were found. Dr. 
Brinihall instrm-ted the owner as to disinfection, ete. He learned 
tbat another farmer soatbweBt of 8auk Center had lost seven head 
of cattle with probably the same disease. People In the Yicinity 
had considered the troable due to corn etalk diaease. 

Owing to the advanced stage of decomposition in which the ani- 
mals were fouad no si>e<'imena were procnred for bacteriological 
examination. 

Outbreaks Id-^^—Worthington, Nolks County— ^oy. 26, 1901, 
Drs. ErimbaU and Wilson visited tlie farm of Mr. W., four miles 
northeast of AVorthington, Minn., and made an autopsy on the body 
of B yeaHing heifer which had died eight hours previously, after 
twenty-fonr hours illnesH. This was the tbird animal to die on the 
place within a week and the outbreak was one of twelve similar ones 
occurring in the vicinity during tbe current month. 

The animalH in all of the herds had been lunning in standing 
corn. Thoy Bitkened and died suddenly. They bad been seen br 
Dr. Gould or lila asi^istant, Mr. Potta. a third year veteriuary stu- 
dent. A diagnosis of rorn stalk disease had heeu made from the 
history on all of the cases, though Dr, Gould, who had seen the 
demonstration of hemorrhatric septicapmia at the meeting of the 
Kfate Veterinary Hor-iety in January, 1901, said be knew that the 
disease wbi<!b he bad fcrmerly diagnosed aa corn stalk dieens^e, and 
which was the same as present in these outbreaks, was identical 
with hemorrhagic septicn'inia in history, in symptoms and lesions. 
I)r- Gould and Mr. Potts had made poat-mortem examinations of 
Bteveral of the dead cattle. Dr. Gould reported at this time 15 
outbreaks in J\ohleH couaty and 35 in Jaekson county, with a 
mortality of ahont 200 head of cattle in all. 

The animal examined by Drs. Bnmhall and Wilson was in a 
good state of preservation. On removing its skin, large hem- 
orrhagic areas were foimd over the neck» involving the subcutane- 
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OUB tissue and Buperfii iai muscles and the presoapular and cervical 
^laods. The lunj^a exhibited collapsed areas, one to three lucheB 
in diameter, of t^v|»ii'al ^'swrn*' plague'' variety. Tbe heart wall 
exhibited DiimerouR small, mtciiae^ sharplj oulliued liemorrhai^ic 
jLieas. ileinorrhagic ureas were st-attered aloDg tbe alimentary 
<Mnjil. espedally io the third etomnub. Tbe liver, spleen, kidueya 
^ud urine were Dormal. 

Coverelip preparations and broth and serum cultures were col- 
lected from tbe usuai soureea. 

Coverslip preparations from all sources except the pericardium 
showed B. hoviseptieus^ 

Brcth and sernm culture!*, except from tbe pericardium^ showed 
M^ bof^ittcptirtiK. One culture from the spleen showed large bacilli, 
j)Ossibly a contamination, Tbe pericardium showed no t'rowth- 
Ji. ttorittrjttiats Isolated from this caso proved of high virulence. 
TPhirteen rabbits when inoculated with minute doses all died in 
^rom four to ei;>bteeii hours after iuoculutioo. 

Outhnak 60 — Dalho Township. Ffta/td Co u Jt t if. —F^b. 11, 1903, 
Hr* Annaud weul Hi Dalbo l(»wu»hip, leaut: county^ to lUveMtigate 
«iii outbreak of couta^pous disease in tbe herd of Mr. R. He was 
inforiiii^d tliat cattle bad bepu d^iuK sinee November, and that up 
lo the prtsent time Mr. It. had tost forty-one ht-ad out of about 275. 
&^me had died suddt^uly without bnying appeared ill. ^ome had 
lingered for two weeks. Tln^ «miy clinical aymptoui was weakness. 
They remained standing until they died, bat seemed to he paralyzed 
behind, so that they were not able to get up^ if dowu^ Three cattle 
Tverc found which were not wolb One which seemed worse than 
'the others was killed and post -nicr tern heldn On reiuoviug the 
©kin on all four limbs from the knee to tbe hoof marked bemor 
rhagic areas were x>resent, also a plufltie oxudate under the skin on 
neek and over the pectoral muscles. A front limh was removed 
^roni the body, and a plaetic exudate below the attaebnient of thy 
*jt-rratUH maguus musi-le wiis found. The ribs ffom the left side 
'X^ere then removed and a plastic exudate on the pleura was found^ 
lioth pleura and luny being apparently partially organized. The 
lobe of the left lung waa hemorrhagic. One amall hemorrhagic 
^irea was present in small intestines. A deposit of plastic esudate 
**neircled the kidneys. The npinal cord in the lumbar and cervical 
region bad a plaatic exudate encircling it. This probably was tlie 
caufif of the paralysis. From poatnioi'tem lesions the owner was 
told that he bad an outbreak of hemorrbagic septicemia. He was 
advised to clean out all his sheds and disinfect tiioroughly, and if 
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Iiossible to build new yards aud feedintj racks and pnt the bealtby 
cattle In ttrn- new one. and remove as booh as poHsible those whiirh 
shotikl iH^eome Bit-k from time to time, 

Jlareli 18, ]1>U2, Di\ Aoniind, with I)r, Wilson, again visited the 
farm of Mr. R. aad examined and made an autopsy on the body of 
H yearliuy; Leifer. The animal Lecan^e siek on Mareh 15tL, being 
down wlien found. Wh^u hejpfd up it was able tu walk, btil mmn 
ML It was able to eut and drink and neeined suffering no pain. 
There was coDsiOerable Hwelliuy al»uut llie ankles, Tbie was still 
the condition cf ihe auiuiiil when st^i^ji at ;i ji, m,, Mareh 18th. The 
temperature wae Wi)A. The animal was killed, and a post-mortem 
madp. 

There were abrasioua about the ankles of both poatenor extremi- 
ties. Hemorrhagic areae on the fetloeke, knees and bocks were 
found. A few small hemorrhagic areus were present on the neck. 
The luDgs showed one collapsed area about one b_v two incht-a in 
diameter- The fat about the heart was infiltrated with a yellow 
gelatinous exndate. One small benion-hagir niva was found in the 
mesentery ni'ur the beginning t»f thi' rectum. Tlit' onii^ntum cover- 
ing the kidneys contained considerable yellow ^ol&tinouB exudate. 
The other intt-rnal organs appeared normah The spinal caanl waa 
fomplfteJy lllled with a yellow gt'latinoue exudate. Ko sai.-h ma- 
terial was found in the cranial cavity. 

Cultures were sown from the usual sources. Portions of 
lung, heart wall, liver, spleen, the whole of the right kidney and 
portions of the spina! cord from the lower hinjbnr, niid-dursal, nnd 
upjwr cervical regions and of the brain were preserved for In^to- 
logical study. 

The cultures from the heart's blood, lung and spinal eord 
showed /?. hurhpiiili^tiii in pure culture. Those from the pericardial 
Hiiiil showed no growth- 

Outbreak G7—Mila4'a, Mille La^» foiwifj/.— Feb. 12, 1902, Dr. 
Annand viRited the farm of Mr. W. P.. 38 njiles north of Milaea, 
Mille Lacs county, find investigated an outbreak of disease among 
eaftle, Eighteen of the animals had died ainre January 1st, and one 
was at the point of death iit the time. The herd originally contained 
125. Clinieal symptoms and post-mortem lesions were almost identi- 
cal with those in cattle on Mr- R's fann in Dalbo township. 
The sick animal was killed and an anfopsy made. HcTnor- 
rhagie areas were found OA'er all the lower portions of the 
limbs. A yellow plastic exudate was present on the neck under 



STATE BOARD OF HEALTH. 



87 



the shoulder blade, around (he kidaejs, covering the pleui^a and aur- 
rouncLing the heart, A number of small hemorrhagic aieas vrere 
present on email intestines. A yellow pliistic exudate Biirrounded 
the spinal cord in both luTiibnr and cervical regions and was contin- 
ued upward to the base of the briiin. A diagnosis of heinorrhagio 
septiceemia was made. The owner was advised to build a new feed- 
ing rack and ynrd at some distance from the present one, to remove 
all the apparently perfectly healthy cattle to the new lot» to clean 
and disinfect one old Bhed for the sick ones to remain in, and to 
separate all the sit^k as soon as they appeared in the healthy herd. 

On March 19, 1902, a communication from Mr, P. stated that he 
had up to that time lost thirty-iive head of cattle. April 0th he 
wTote again saying be haJd lost forty-five head, and that he pro- 
posed trying blackleg vaccine on the remainder. The vaccine was 
eeut bim and he used it about April Loth, April 28tli he wrote 
again saying that after vaccinating liia cattle twenty mope had 
died, thus making a total of sixty-five head out of his herd of 125^ 

Outbreak nS—OordotJ. Township, Todd Cosmti/.— Inarch 2V>, 1!*02, 
Dr. Brimhall visited the farm of Mr» J. in Goidon township, Todd 
county, Mr. J» had lost four head of cattle since Christmas and 
five others were ait'k- The animals all became ill auddenl^v. The 
first eyiuptoms were unsteadiaess in walkuig and turning. This 
weakness rapidly increased until the posterior extremities were so 
paralysed that the animals were uaable to stand and had to be 
helped op. At first Ibey were able to walk after once rising. 
They grew gradually weaker and emaciated, though the appetite 
remained good to the last. Two died in lesa than a week, one 
lived four weeks and one six. The temperatures of the five sick 
animals were from one to two degrees below normal. 

One, a cow% whuh had been dead about 36 hours, after six 
weeks of aickncsa was examined. Post-uiorteni changes were quite 
niarked and obscured hemorrhagic lesions which ma/ have been 
present in the internal organs. Under the skin were found a num- 
ber of hemorrhagic areas. The signiflcnnce of these was some- 
v^'hat niaeked by the fact that considerable bruising had occurred 
during the aoimaPs long illness- A portion of the spinal column 
containing spinal cord was brought to the laboratory March 27th- 
I>ireet coverslip preparations from the meninges of the cord showed 
many bacteria, includiag small belted ovoid bacilli, long eolondike 
bacilli and large npore-bearing bacilli. 

Cultures on serum and in broth gave an abundant growth from 
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which were isolated B. hovhvptkuSf B. coli communis aod a larg .^ 
spore-bearing putrefactivf bacillua. 

Outtrcak iiO—Osakis. Ihuglas Counti/. — March 2\y, 1902, while Dt— :=3 
Brimliall waa engaged in iaveBligating the outbreak of tieiuorrlia^i(^^ 
Bepticiieaiia noted above ia Gordon townaliip, Todd county, a liv — 
eryman at Osakis informed him that his (tlie liverjrnian'a) cow j^ 
few inontLs before had gotteu eiclcT tlrst showing a awelliug oa thir 
brisket then on the fore legs about the ankle joints, growing rap- 
idly emaciated aud dvhig after about three Diouthit' illoesa, Ou 
Hkinniixg her be had fouud mauy bloody 0iK>tii uuder the Bklii. 

On coosideriDg this case in relation to the outbreak at Mr. J*8. 
above noted, Di'. Brimhall was of the opiuiou that the case might 
have been one of hemorrhagic septicaemia. While nothing positive 
can be asserted as to the diagnosis, the case seems to be worthy vt 
record. 

Outbreak 70 — Drootctiy Stearns County, — On the 2ith of April, 
1902, Dr. Brimhall visited the farm of Mr. O, S., four miles soutb- 
west from Brooien, MiLu. Mr, S, originally had 12 kcad of cattle. 
Two died abi>ut a wi'ek ago ami four were sick at the time of Dr, 
BrimhaU^s visit Three of them were unable to get up. The tem- 
peratures of these animale were taken. Hie two whicli were killed 
later had a temperature of 9Si°. A cow that was still able to get 
up had a tomperatore of 102°, and a calf which was unable to get 
up, but frequently endeavored to do ao. had a temperature of VH/'. 
The owner said they did not eat well and some of them he had 
noticed being Innie. Tlie cow thnt was down was breathing heav- 
ily; had heeii able to gft np and down until that morning. There 
was Boine discharge from her nose. 

The cow and steer calf were killed and autopsies made at once. 

The cow Bhowed one small hemorrhagic area on the inner side 
of the hock joint, hut no others were found on the side from whicli 
the akin was removed excepting a large area on the neck, but this 
was caused from the operation of bleeding which was done a few 
days previously. The internal organs showed no change eieept the 
spleen, which was mach enlarged; the pulp was very dark and soft 
aud showed a few small. hemerrhaRic areas. After opening the 
abdomen in a short time the spleen shrank to nearly half its orig- 
inal size. The spinal cord ulinwed marked exudate and consider- 
able fluid ran out as the spinal column was sawn into. After burn- 
ing off the spleen, swabs and cultures were taken and from the 
spinal canal without burning. Broth and serum were inoculated at 
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ce, A portion of the spleen was cut out and brought to the lab- 
oratory in a fiterile bottle. 

The steer lalf allowed no heniorrha^ir legions under the skin ex- 
cept in the tiank and k''^^"- These were very nijtr-ked on b"lh liind 
legK. TUe internal organs showed uo eUange exeepting the lUDg« 
whieb were congested and sliowed a few small lieiiioiThagie areas. 
The spiniil cord «howed a niurked exudafe Milli bloody sei-inn. Cul- 
tures were taken from the spinzil cord aud from the hemorrhagic 
areas and iiioculiited into broth und serum. In the labomtory, eul- 
tui'es on v?n-ious media j^howed spore-bearing^ baeiili, Hinall motile 
batiUi. »itapb,vlorc i and a few small diploeoceoid non-motile bacilli 
mori'Iio logically B. horwpti<:u». Tlie latter wa« not isolated in 
|iure culture owing to the enormous over;jrowth of the other 
organism£4. 

0\i(hrc<ik 11— Little FiiUs. Morrison f'ornUy.— April 25, 1002, 
l*r- Anmind visited tlie farm of K. Bros, near Little Falls, MItiu., to 
leer the herd of eattle for tubereulosis, Thi-ee bead of cattle had 
died out of a herd of about fortv hesid. Tlie Hick ouew had reientlv 
tieen brought from Iowa. On arriving at Ihe farai one animal was 
fonnd sick and unable to rise. Bein^; suspicions that tlie cause of 
Ihe disease was nor due to tnbercnloHie Dr. Annsiud killed this ani- 
mal and maile a post-morlein exanilnution. Marked lesions of 
hieniorrbagic septirjpinin were almndant. W|je<"iuiens wurt* broughl 
to the labonitorv and If. harisfptk-im isolated. 

Outbreak 72 — Kinibcrlt/, Aitkin Countij.^BiWly in April, 1002, 
Dr- J. Cr. Harritf oT Duhith called al the office of thiB board and in 
conversation wilb Dr. Brinihall described no tmlbrenk of the diseast^ 
tiuioug caUle on the farm of McR. Iti-os-, near Kimberly, Aitkin 
connty. From Dr, Harris' description of (he onset, s;^"mpioui«, etc., 
of Ihe animals there seemed liitle doubt that tliey were suffering 
from hstmorrhagic septicjeuiia. some of Iheiu with the chronic (,vpe. 
A request was made for apiH:inieaB to Ije seat to the hiboratorjf". 

On May 2, 1D03, there was received in the laboratory (wo por- 
tions of spinal column contaiaiu^ spinal cord with a letter from Dr. 
fTtirrja saying: *'Mr, McB. of McR. Bros, has juFt telephoned me 
that he is sending you by express to-dnv portionH of spina! column 
from two animals frcmi hie place. The larger piece (from the lum- 
har I'l'^on, T bi'lit^ve) it* fi^om o young animal tliat had just died 
of the disease. The smaller pieco \s from an animal that was killed 
ofter having be<.*u ijfk some time. About wisty ht-jjd of rattle have 
died on this place during the eprlng. lu conversation with Dra. 



100 



BIENMAL REPORT 



BiiuiLall and Reynolde, some time ago, we concluded tluil tbe dis- 
ease was LenKiiTbap:ic septk'ceniia/* 

The speirimeoB when received In the laboratory were too much 
df* com posed to penuit the dett-niii nation of ary pathological lesiou 
which may have been presentn Direct coverslfp preparations from 
the pia of the cord (<!ontral portion of tlie Hpeciraen) showed colon 
Jike hacilli. Cultures in biotli on serum aud agar showed oniy B_ 
coli oommuniB, 

Granting that the dieease was correctly diagnosed as hem- 
nrrhat^io seplic;emiii, whi<'li si^emed prohahle from Dr. Harris' de- 
acripiioEj either no lesions containing the apeciflc bacteria eiieted 
in the spinal I'ord, or they were destroyed by the processes of de- 
compiisitkm, or masked by B. eoli cojnininitH. 

Outbreak 73 — ffuntersv^Ue Tov^nahip. Wf/flena County^—^Ay 

21, 1W2. Dr. Annand visited the farm of Mr. <!., Huntei-sville 
lowuship. Wadena county (near Parle Rapids), and investigated 
an outbreak of infectious disease among Mr, G*8. cattle, Mr- O, 
had origiiiallv alumt 2ii cattle in his herd. Of llie»e iie had 
lost nine head. t*ix others had been sitjk. Five of these b;id re- 
covered after three to sis weeks illBesH, Oue, a cow, was still sick, 
but Sfr. Q. th*fii;;ht at the lime that she was improving. The symp- 
toms were those of a rbronic; paralytic type, such as described 
above. Several of the cows had, after becoming nnable to riae^ 
almrted- The beginning of their rc<-ovcry i*cenicd to dale fi-om the 
abortion. No material for autopsy war» obtained, Ijut from the his- 
tory and the appearance of the one sick cow, a diagnosis of ehrtinii' 
hemorrhagic Heptiojemia was made, 

Outhrcak 74 — EiattcrsviUc Tov:iishij}^ Wadena Counttj, — May 

22, 1902, Dr. Annand visited the farm of Mr. H. H. in Huntei's^ 
villc township. Wadeno roiintv. JTr. H. had IopI 12 head of 
cattle. Fonr otliera had been feick but recovered. One, a calf, 
was sick ot the time of Dr. Annand's visit. The calf had been 
in a M'orsie c'ondition three rlu^ys before, having Ik^od unable to rise, 
though he was able to get iiji of his own a^'crord just before being 
killed. The animal was slaughtered by Dr. Annand and an 
antopay made. 

On flkinniiig. one small hemorrhagic area was found on the left 
hind font in the region of the inner cannon bone. On opening the 
carcass a yllow plastic exndate surronnded the kidneys, A small 
amnnnt of (he same exudate was present in thp pleural cavity. The 
two anterior lobes of both InngB were much inflamed, beinj^ hem- 
orrhagic in appearance and with some pus (?) formation. On sec- 
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liou both kidneys showed a plastic exudate in Ihe pelvis, and eome 
etirlual congeation. The epinal cord in tlie saero-luTiibar i^egioo 
and abt)ut rlie medtilhi was surrounded b,T a yellow plastk- exudate, 
t*l>erinieDe from the Inug. lieart, Vwfv. kidney and Bpinal cord were 
eolle*ted and taken to the laborator,v. 

In Ihe luboratory the tultiireH above mentioned showed from the 
laog, heart, liver and spinal eord B. boviscpiicuH, From Ihe kid- 
ney, in addition to B. horisrpticiis was found B. eoU communis. 

Outbivfil: T5 — f^tatc Ej-perimeiit t^tathii. Ratusey County. — On 
Saturday. June 7, 19*12. it was first noticed that eight head of 
o»%"a in the State Experiment Station herd gave \^vy little milk. 
On Sonday, the 8th, thev were noticed depressed; wonid not eat, 
\mX s<uiie of ihem were reported as appearing much better, and it 
was thon>;ht thev would recover. Later in The day Ihey began 
uhowinjj iiK^niBK*'!*! syuiptonia, sm-h as tiirDinj; in a cirele, puMing 
backwards. bnMin;r their heads against ohjerta and appearing gen- 
erally wild- A twitching of tlie miiaclps was also uotii-cd and 
autopyies were nmde on these two animals and one other noted above 
bv Drs. llrinihall. Reynolds and Beekninn. 

Six of the t'iglil head vvhii-h were origiiially taken sick died diir- 
inj: Snudiiy ni;:hl an<l early Mondny iiiifrninp. The olLer two were 
ffkiind »iek on Mondiiy niorning and one of them would not ^^i up 
at \\m' Uuje of nliservution by Dr. R<'yi]olds. The one which would 
get npwas not uotired at ftrnt as being excitable and appeared quite 
iiormnl; temperature lUllJ^, The other one could not be made to 
liseand &he hiid distinct twisting of the neck due to contraction of 
fheniuseb'S* Tlie eyes Imd a vacant a|»pcaranie and she was ap- 
parently Totally blind. Iler temperature was not quite 100'". Both 
of lAii"^" imiauils hiviimc worse aud dii'd Ihal niiiht. On June ninth 
;mTopsies wei^e ntade on (het<e two animals and one other not^ 
ul>ove i»y Drs. Drlmhall. Keruolds and neeknmn. 

These aninmls had been dead 15 to IS biturs and \\a the weather 
uns quite hot, the post-mortem chauges weif? rapid. They had 
Irt-en skinned, some of Ihpm Uiv a eonsidcrable lenijClh of time, and 
the ?iurfoce of the c'ari-af*s havinj; bceome dried, the siiperiirial 
lf-s]ODi» were obscured, t^ome areas of hemorrhage bad been 
notired, bat the fact that the rattle had bevn so violent in the 
0taLile l*^fore dying, made their signifiranee somewhat doubtful 
mu*^ the lertjons had not been observed ia their freah state. 

Internal leslonn. The lnnj;a of all of thcra showed distinct con- 
l^i'^fitin in the anleiior lobes eppci ijiUy surrounding the heart and 
blood veeselB. lu nearly all of them there was u slight* reddish 
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exudate bound to the cnstai [ileura, Tlieif were no charaeteristiL' 
liemorrlm^ii.' areas of any considerable size obHcrvod in thi.- internal 
orj^aii^. Tlie nn-niiipes of tLe l^rain and corU showed marked con- 
geatioii and ^iiirounUing tlie cord was roiisiderable indammatorj 
exudate. 

Cultares were taken in eacb c^aae from the iiieningt'B. pharTiifjeal 
glaiidfi* lung, lu'arfs lilood, liver and B^ileen. The nnin»a]H liod boon 
dead so long, and tlie weather being warm, bacterial invasion bad 
boen rapid. 

Frojii vow Xo» a, B. Itorlscpticus was obtained from tlie meninges 
and Inn^. mixed witli ulher ur^uniMn)<, namely, colon und other 
lar^e bacilli. From <'ow No, 7, B. hor:iHt:ptivus was olituined la pare 
culture Troiii tbc i^tiaryii^eiil ;^land and mixed witti oiber ur^auisms 
innn i\w bin;:. Fniin (uw No. 8^ no pathogenic bacterhi were 
niiMiU, all (lie coUiires contaiDiDg B. coli conimunie and large, 
lii]uefyiiig orgauisms. 

On June 13, 1!>02, rabbit No, 5ti!) was inoculated intraveuniidly 
with a 24-huur broth and H^runi eniulaioii of B. hfiviscptirus ob- 
tained from ibe meutiigi-s of l-ow No, 5, This rabbit died June 16, 
1002. At au(oi»sy, a large, bemorrbagic aita was fonnd in tbe anb- 
oulaueou.s lissiie rf the clieMl. The pei-ilonfal cavity i-nulaiinetl a 
lar^e amount of bloody exudate and small beuiorrbages were found 
ill the intestines, B. hati^eptwiis was obtained iu pure culture 
from tlie hearl's blood. 

June 13, 11*02, rabbit No. 570 waa inoiiilati-d, iulroveuonslT, with 
a 48-boiir hiutb and seiam culture of B. hovi^cpticus obtained from 
tbe plmryngeal gland of cow No. 7. This rabbit ahuwed no symp- 
toms. 

The Diutb animal was taken Hick on Jiiuc 11th, and died tfae saine 
nigbt. She was not notu'cd I'xritnbk'; her temperatni-e was not ob- 
served above normal, bat befoi-e dealb nhe evidently moved some 
difltane*' from the pbue where she waa lost obt^erved. 

Tb hirft animal was oliservtsl in a better oonditinn at autopsy 
June llith, and in rt^moving lioth front legs cdianiL-terietic liemop- 
rbagic areas were fonnd nnd(*r the scapula. J^tuall bemon-Lagic 
areas Wi'r*' found on tin- pvri(';]rdinm, th& parit-tiil uli-ura and on the 
heart itself. The hings had the samy con^eHt^d aj>jM?araEeo aa 
noticed in prevlmis ruses with a few fimall, rharafteristic hemor- 
rhagie areas, Tbe <'Oi-d, Pi^pet-ially lu the n^jiiou of tbe inednlla, was 
snrrouiided by a distinet hemorrhage with a bloody exudate and the 
nifnibrjines of tlie eord were diRtoaded by a quantity of clear lliiid. 
The brain and coverings were free from congestion. This animal 
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bad al»o bfeii fikinm-d. The carcass having becouie dried, the 8U- 
[K^j-flclul leeiuna roiild not lie observed- 

Cultiiivm were tiikcii fioui rhc? meniugea, iiliaryngeal glands, 
gliiuds uf tin- shoulder. hvarfH Ltlood, lunjiS, liv(*r, spk-en and 
aiimiotic fluid. B. bori^ciitinis was obtained in jmre culture from 
lUe liv*-!- an<l ^pleeu. All ilie uihiT ciillures were overgniwii wiih 
cnlon and liiiuef^viii^ ui'^fuinsiim. 

On J«nt- 17, 1903, rabbit No. 573 wiis inoculated intra venoiiflly, 
Ritli a 24'lioia" broih and afi-uLii culture itT B. bovittci/dcus obtnltied 
fruai Uie tfjili-ea. This rahbil lias sliuwa uo syinptouitn. On (he 
same date, rabbit No. 574 was inoculated with a 24'Lour broth and 
j^ruia culture of fi. boriHrptirn^ ohIaiueU from the liver of this cow. 
This rabbit died June 22d. At autupsy, miuute heiuorrbageH were 
found over the auriclfs of the heart. No other groHH leaioiiB were 
observed. 

It will thaf< tie aeen that although tbc&e auiinalB preeeutetl charnc- 
teri»tic fljvmptoms of cei-ebo-epinnl nieuiugitia surh U8 are caused by 
diplococvtis pncumonifv, this ui'ganiMm was not obtained in an;r of 
the four vtk&oa at autopsy, but instead the autopsy 6ndia^ wi-*re 
those of hemorrhagic Bepticieniia, and bacillus bovisepticus waa ob- 
tained from tlirrt" of thi' four animals ^'xauiined and shown to be 
virulent. Tln^ failure to obtain B. borisrpticua from one of the 
cows was probably owing to the very great mixture of other 
organif^iu^ wliJi-h developed post-nioi'tem. There eau be no quesHon 
but that the disen«e wae iu'Uiorrh!ty;ie septit-iemia affcfting pri 
uiariTy the central nervous eyetem; in other words, a primary cere- 
brtf-tipinal luetiiugil is due to 7J. hinii^ef/Ni^iiit. 

Outbreak l^y^Pcvhom. OtUr Tail Coittittj. — July 23, 1902, Dr, 
Edward C tsrhiionuiaker. health offleer of Perham, reported to Dr- 
Iti-iinliall thru tlifre h^d b-^eo '2i\ head of catlle lost in that village 
during the winter, and that Dr. Judd, veterinarian, after consulting 
Dr. Annand, had dia^^no^d th@ cause of the deaths to be due to 
rhrnnie ha^niorrhagic* w^jitiripiuiu. Dr. Ilrinduill had further cor- 
respoudence with llr. Judd and from the history and symptoms as 
fleaeribed by him l>r, Drimluill confirnipd the dia^zuosis. 

Oifthn-trh 77 — >i*nif: f'nttn- Totrtifthip. Sfetirns ro.^July 30. 
1!HI2, Dr, Annund investiguted an outlu'eak of <?attle disentw 
ctn Xhv Farm of Mr. W. FT. P. in Sank Center TnwuHhip, Stearns 
C-*>antj". Three auimals prewented swellings on difTerent parts of 
the iHidy, One heif(*r bad an enlargement in tlie submaxillary 
Mpace whiih had erupted anil at the time was nearly well. One 
aieer Uiid had an enlari;enient in the region of the right tttifle. Thin 
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liad also opened and discliarged. .Yriotber steer liad au enlargement 
close to the poeterior angle of the lower jaw on the ri;;ht aide of the 
heiid, and a row nf enlargements or hunehes upon the eitemal sur- 
rare of the ri^'ht-hind leg from the hock to the hoof. These latter 
were opened by Ur. Annand and a peculiar eeini-lluid pue ( ?), having 
a ronsisleiicy of melted gluc', wa^ found. A KiTiall amonnt of this 
mattriai was eollerted in a sierilized bottle «nd aeut to the liifjora- 
tory. 

The material above noted showed In direct foversllpfl a very few 
SHDiJl diplociii.'coid bi'lted biu'illi. rulturus in brolh acd on serum 
gave B. bw-ist:ftticm la abundauce in the mixture wilh a few large 
spure-beai-ing b;i<-ini wilh ruuiidHil ends fvootamiiialion from Imir?). 

Tliese caeei!* Jirc of peniliiir iiilerctil in **liowiHg Ibc chronic form 
of lieinorrhay;ic Repticjiniia with pus formation which hiis been 
noted by other observers^ but whirh. prior to this tiiue, had not been 
observed in Minnesota except wheu asso^'iated with othi'r B^yuip- 
ioma, either in the eaine animal or in other animale in the same 
outbrcnk. 

Outhrcak 78 — BurnhaJ/ivillc Township^ Todd Covnti/. — Sept- 
30, 10')2, Dr- Annand visited the farm of Mr. C. Z., Burn- 
hanivillo township, Todd county (14 miles eoat of Long Prairie), to 
inveetignto a repot-t of suppopod tuherciilosis. 

During the wintef of 1!)01 and 1003 some of Mr. Z's. eattle had 
been ailiug, that Is, wcro coughing and did not put od lleeh rap- 
idly. AH appeared, however, to niuko coiuplctc recovery during the 
spring. About threo wt^ks ago, one cow wns found dead in the 
pasture, four to six hours after she had beeu observed eating, ap- 
parently ia perfect health. jVnolher was found dead in the barn 
on the following morning though she had given the ordinary 
amount <^f milk on tin* previous evouiiig. A third after ailing about 
iwo wpckft w!iw killed- A fourth whicli had been sick two or thi-ee 
weekfl was destroyed for autopsy Reptember 30th, at 4 p_ m. by Dr, 
Aunnnd. The nnimul which had been in good health up to two 
wei'kfl ago and in good order was now markedly einaeiated and 
coughed frequently. On postmortem examination the only leaiong 
prer^cnt were as fnllnww: 

Marked gelatinous exudate in the intercoBtal muscles on both 
sides. 

I'osferior lobes of both lungs of typical ^'flwine plague" variety. 

t^mall hemorrhagic areas were scattered throughout the other 
lobes also. 

Minute petechia were present on the pericardium. j 
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About two quiii-iK (if lliiid was in the peritoneal ravity. 

The BpWii was of fhe drv variety noted in somt prt^vions out- 
breaks. 

Immediately befoic death lliia animal's tem]jerature was 103.t» 
and pulse rale 82. 

On receipt in tlie lalioiatoiy direet roveralip preparations and 
cultni'es were made from eaub of the HppfimenB. After 24 Lourfl 
iiietibation the broth tullm-es abowed the r<»l1owiDg: 

Hcar-rs blood Diploceocri and Bniall diplococooitJ, non-motile 
banded (iraiu-iiiinue bacilli (pi'obahly B. borisepticus) . 

Rrtirt's unlL B. voli coinwunh {?). long slender baeilli, non- 
mottle and diplococci. 

t.utifj. niplococri. If. cull rtjuunt/niif, larj^e Hpore-liearing bacilli 
and a very few reaeinldinp: IS. hnnorrhttgU: siptiv<Emia~ 

Spleen. H. coti ronntttiuh, large fi|M>re- bearing baeilli, small oval 
spore-bearing bacilli and a few diplococei. 

Uriginal brotli eiiltTjii^H were diluted into second broths and 
from these strt^ak riiltiires wei*e made on aj^ar and seruui. After 24 
boars iDrubalinn 41 Hin^rle rolouiea were picked from the agar aud 
serum from variou« Roiirres. After 24 houi-s iueubatiou thene were 
examined in sunm*<l and lianging drop preparatione and certain of 
them sown on various diiTerenliatiEg niedlia. 

There was thus nbraiued: 

HmH'H bfood. U. bnviH\:eptk'ns and diplococcuB pnt'umoni'r-. 

Htart'K frail. Diitltu-uvvun p/nnuwHitr, IS. coii comnmnis and a 
Hniall nnideiititted biu-ilhiH, 

Limjj. if. foli contttninift. itiplocotTus pneumonUt and an un- 
idenlitied spore-bearing bjieilhis. 

Sphrri. B, vili <'<}\n7iiuniif and Uirge and small spore- bearing 
bacilli. 

Suinmanf. The Hperimens bad been mueli r-outamiDnled when 
rt-ceived in the lat>onUor,v. Probably tiae only bai-teria of patlio- 
]o;;ieal sigiiiflratK'e was B. borhvptirus and perhapR dipiococcus 
purnwotiift. 

ihitbtrttk T^.—^atfpcr, I'ipfStotn' f'oUHt^,— Oct; 28, 1002, Pr. 
RrimhalJ visited the farm of Mr. A. M., near Jasper. I'lpestone 
r(»UTity. Mr. M. bar! hisl I I heJid of cat He daring the ju'evions week. 
He tboiipht the cause of death M'as dne to sudden clian^- of feed to 
w>ft corn and barley. ITib herd had nri^inally consifled i^f 37 
feeding steers aud pix calves. They had been tnten oat of rai>e 
(MisTure Hrrolier 25th, and pnt on **ori saap eurn with gro»:nd bar- 
ley in limited f|uautity. On the morning of the 26tb, all of the 
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nDimals were noticed To be "(luii]|»isL" nod some api>eareil to lie 
Bick. Od the 27t]i Hve were dead. The rest sliowed dietimt 
!i;rni|)toiJiH of ttklcnese. l»eiu^ stiff, Ivlng dtiwn and hivatliing hard. 
All but oiR' bitil lievere diarrhoea. On (he 28tb, live lalile and one 
ralf were found dead. Tlie owner siiiil tliiil iill of them Moated 
severely though iliis was not found to be true by Dr. BriuihalL 

All HUloiisv WHS iiijide on one dead about 48 honr». There were 
no well marked lesions, hut the few present were ot u dfAtinolIy 
heinonlianir chanii'tiT. The animal whk-h had been dead about 24 
hours Bhoweil diatim-t bemorrhagie enterili!*. The owner was told 
that the trouble war* |)OHsibly heiiionha^i.' seplitwinia iiud f hut the ^ 
infection if any iniirht linve bi**"n obtained Troni the fleld where the 
enup corn Wiiw pktheied. He wafi advised to ft^t^d o^^ iiioi*^ of it. 

Poi-tiona of lunf,' and spleen from these two autopi^ies were 
brought to tlie laboratory Oit. IIO, 11)112, Tbey were in an advam^ed 
state of dtvoniiKMition aud no barteria rL-aeukbling B. boTisi^ptirua 
were ohtaini'd. 

This oalhreak Ih here mentioned to show the diirit'iilty of diag- 
nosis from history and symptoms and outnp&y obscrnitionfi or baf- 
teriulogical examination from deeomposcd materini after decompo- 
sition has Sft in. 

Outhn'fii.- SO — Altottfi Township, Pipestotic County. — Nov, 23,, 
190:3, Dr. Annand visited the farm of Mr, A. T,, Altoaa Town- 
ship, Pi|K>slom? eouuty. near AVrdi. Mian. Mr. T. had lost wven 
head of cattle in iw<j weeks previous aud two othoi-s were siok 
at the time of Dr. Auuand*s visit. One ealf bad died about Btx] 
biiui'H lioforc' l>r. Aonand's arriralf ufler uu illnens of about llJ 
hours. A post-mortem examination was made at om?e. A largo 
hemorrhage area was pi'^ent on left aide of the ueek alou}« the 
cervical muHeles. Another large heracrrhagie area was preeent on 
the right side over the ribs. The third waa present on the innt^r ^ 
aspect of tht! It^ft hind limb- Numerons smaller nreas wero present | 
on the estreniiti**B above tho hoek joints- On the articular sur- 
face of the metatarsals and uietaearpals email hemorrhagic nreflflJ 
were also prt^sent- The hm^ sl^owed heruorrlmt^ic legions of th^J 
swine pjn^iie ty]ie. The snuill inlj^stiucs wrre inuc-h eonpestoii- ' 
The auinuil had had a slight bloody disiharf^e from the nose and^ 
thefiecrtl matter was streaked with blood previous to death. Mr-] 
T'shoys, who had skinned the otlor six hoitd of cattle, stared that' 
there wen' more or less hruiseR on the body simitar to those foundrj 
tu this animal. 
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Oaltures were iiiinle from lieai't, Inii^ und liver in broth ami 
"on serum. Afm^r 'M huura in tLe ini.'uba!(>r Those from the lieart 
and luug showed harteria wlilrh on fiiilher tnUtui' proved to he 
I, bovisfjiticiia. Tliere was also present on all of tlie orifane H- 
toll eominuuis. (Tliis^ latter laav liave been a eonlamiiiatiou dao 
lo t lie merliod or eollertion and i!ihii»nienl of the sjieeinienj 

<JitiUraik Sl—Fcriiaiu Towmhiii. Ottrv Tuil County. — Dee. 1^3, 

ltH>2, \>v. F. E. JiidU of i'erham. !M1nn.« ivj»orteil lo the veter- 

lltuii\v de|iai'imeiu of HuTi l"»:»r<l tliat "ou the 18th i»r Deeein- 

>er Mr- S. H. of Perhain Towni*hip, Otter Tail county, toe! a ealf 

Taboiit six months old whleL L^td been Mirk only ten IniniH. Wheu 

[itrKt noliced to be sit-k it had rt-ased fating and liegaii U\ wtagjier 

[about. Tn a short time it hi,v down and refused to ^'L-t up. Thei-e 

M'ue; exeesF4LVo diJirrlioca but the animal did nol m^eui lo Ik- in iiimdi 

|>itiii. AflLM" II died aud vvliili- n-jim\iiij; lln.- liid^- th^'V uotirt-d 

what iLey i-alled "blood riots' in the connective lissue along llie 

[Bide of the nerk. They said these clotn were jiboiit oni- inrb iu 

diameter nud tlie liuigue was rovetvd witli diii-k ■[luatules' whith 

v'ontnined blond. 

"On iJfrcuiber i!lsi t!iey iiilled Dr. Judd lo the farm to »ee a 
tlirot^' year -old heifer whii-li had lefuaed its food and wiis moaning, 
^^^ when moving obont ehowed a atapj^t-iin^ K*iit^- The animal 
"*'<! a bad diarrh'u.'a und when i-xfuiiined hy Dr. JiiUd wjw lyin^ 
*lowii and H'fus*-d to get up- After aoaie estittnnentT linweA-er, 
*04^ did get up^ bnt seemed to be vtry weak, thouf!;]i in little pain. 
n"--r 1em|ioratiuv' whs lOi.5. Thi- dinrl»iTt;c from th<' bowidy Vk-aa 
Idm^li and ^nuito-tarry* in u|»pearame. Th'-re was no positive 
ftwt-llinp on her. She died abont an hour after. Antopsy showed 
"('morrhfigit' spots in the rouneetive tiftsne jiitit umler tlio wkin, 
^"arving in size from oneeightli to two ini-'Les in ditintett-r, Thiuv 
Wffe lup^r spot*- also, along the eervieal region. The peritoneal 
"^id waw ftlighll^v yi-llowiKb. Tlif peritoneum nnd ph-ura were 
"loro or lees eoveifd with htniorrhsigir Hpots. Thi* lung's, liver 
**'''! sjjieen won* also gouu-whut invoJM'd. TLe hesrt was elifjhtly 
"II**d with c'lott'id blood. A dia^nosi'4 of Ueniorrhagie seittioit-mia 
*si« made. 

'DoL-ember 22d another calf began developing Ilie Bume syn)|>< 
'^UiR and died in 2A hourfi.'* 

Mr. il. had ItJ fieud r»f cattle in this lierd; all in good fle^li ; 

"e bad been feeding slongli hay, corn, oats, straw and some bran. 

"*' liJid not added any cattle to \\\ik herd in the prei-edin^ six 

^"»htliw. Re was iidvised to ifsolate the widl cattle fi'<>ni the wif'k 
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and destrojr all hedding and litter iu ibe stable and lo n»e plenty B 
of at]tj»epiir« and disinrertants. H 

Otitbrrak sZ—LiiU Park TotrnthiiK Btvfcff Coitntf/. — Dec_ 27,B 
1902. Dr. A, Yoongberg of I>etro!t. Mion,. visited llie farm of Mn I 
E. G. M.. near l^ke I'art. Minn., and inre^tiguted an outbreak of I 
cattle diseiise, Mr. 51. had Inst live bead "of i-attle in two weelw 
imniediatelv preceding Ur. Youcgljerg'fl visit. Ooe liad died sliorilv j 
before. Ad autojisT was nisde and portiODB of lung- pleura, peri-fl 
toneiim and brain, jtackeil together in an nnsterilized fruit jar and ^' 
seal to the laboratory. From the historv and sjniptomB aiid post- 
mortem ]e»ioD» Dr. Youiig1)erger diagn<*^d the diaeit^ ud hiemor 
rhagic fieptim-mia, ■ 

The specimens when received in the laboratory were much de-m 
eomposed. Coveralip preparations and cDltiires showed only B. 
coli coriiiminis and a lar^e s<ioare ended (patrefactive?i bacillus, 

Outbrrak 8.1— lVt\?/ Concord. Uadgc Connfy.— Jan, 9, 1903, Dr-I 
AnnaDd nsited the fann of Mr. E„ six miles west of West Concord-I 
Mr. H. had lost two head of cattle in October, 1903, and bad been 
losing them at irregular intervals aincc. He lost in all seven head. 
All were young stock— calves to yearlings. A calf a few months old! 
was killed and an autfjpsy made at once- Many large ha^morrliagic j 
fireas were found on the extremities and small ones in the lungs and] 
intestines. A diagnosis of ha^morrhagic septicaemia WhIs made. 

Onthreak ^i—St, rcter, yicoUrt Voitntij.^Feb. 0, 1?M>3, there 
was rei-eived in the laboratory, through Dr. BriiuLnll, si>eciiueas of i 
organs from a steer wliieh had l>eeQ killed bv Dr. I^mbert of StJ 
Peten Mititi., for purpose of autopsy, on Feb. 3, 1903. I 

The animal was one of a herd nf 3i>, the pro}H?rty of 5ir. oJ 
Three others had di<'d prior to February ^i\. after t-xbiliiiing syiui>*| 
toms of rapid, labored breathing, temperature 103° to 104.5°^ loan 
of ap]ielitp, munniH or bloody diBcharge froiu the Iwwels Hn« 
great iclIiyosiK of skim I 

Hpetimens consisted of portions of hing, heart, spltvn and liverJ 
Though ihe wi?ailn*r was cold tliny were not frozen and had tieguin 
to decoiujjosi*. I 

Cultures wen? luiidi; iu broth nud on Kcniui from each of thel 
four fiourrt^s. Afttr iurubaliou bucterin na follows were Found: I 

Lutttj, B. horivvptiruft^ di|pk>cocci. I 

Spleen. B. toriscftthjiis, lar^e &i>ore-hearing bacilli, probahlj"! 
pnlrefiictive. J 

Liter. Larjise wpore-bearing bacilli, probablj putrefactive* ^^m 

All organs, B. roll ronitnuniH. ^^H 
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TJie ohly orgauism of pathoki^ual siguifltanre bert found whb 
1 0.f>ovi8epticn8j and a diagnosis of hemorrhttgU: septiannia was 
given. 

Feb, 12. lyoa, tht-re wa« i-ucelved in llie laboratory frum Dr- J. 
\G. Annand, ori^aiLfi from a steer which lie had killt-d on Ibe pre 
vloii!) day for purpose of autopsy. The uninial bad been the prop- 
(Tty of Mr. O. uear 8t. Peter, Mian., and one of the same Jierd i\n 
that from wUieh the uaimal iu th*? ease reported by Dr- Uimbert 
nniie. 

t^peeiniens were cold bat not frozen when received in the lab- 
oratory. 

Dii-eet eiivei'sUp |>reparations dnd cultures were made from the 
Bpiiml c^rdf hiiigf 6pk-en and liver. 

The Varillus of hcwotThGt/h srpdvifmia was found iu prepara- 

i'witJ* friiui liHigH i^filecu iind &[>iiin] curd. 
Jf. t'o/i~ roiiuiiunh aud a large HXK>re- bearing haeiilue from luug, 

BpleeQ end liver. 
Mr. 11. had 10 bead of i^attle in tbis herd; all in k<*oc1 tlesli. 
tJttthrmh S5 — Einiorc. nirihattlt Count}/. — Feb, IS, 1003, Dr. 
Auiiand visited the farm of Mr. K. near Clniore, Minn., to Investi- 
giile au "iitlireak of di^eiiKc among a herd of US taUle, All the 
animalj^, ei^ht* wbk'li tiad been sicit had been dead home thne at Ihe 
time of IK-- Aunand's visit und no po&tnioHem examin;ifii>o could 
be <Jt(ati)ed. From the hi»*1ory and syii][itoms desrrihed, Dr. AU' 
uand felt powilive that hanmrrhiijiic seijUtjeiniu was (he cause of the 
lose, 

Outbrt'tth m^Iiiphi/ Towitshtp. Iloflf/c Countj/.—Feb. 23, 1903, 
Dr, Annand v]Hi((*d (lie farm of Mr. ^.j then ojieruted hy Mr. M., in 
Ripley Tnwuship. Dodge eonnty, near Dodge Cenfert and investi- 
gated an ftntbrmk vt disease among cattle and sheep. The herd of 
ealtle roawistod originally of in.*J head, of whieh more thau CO 
had died stm-e Ihe iiiiddle <tt January. The IlrsL to die wt're two 
uld cows. The owner had skinned two or three of the animjils and 
fouud skill lesions, tiuch an Dr. Aunand aftern'ard found iu nulopsy. 
(S*^ lielow.) One Ht^-er had taken si^k Fe]>ruary 21st, and at the 
Ihne of Dr. Aunand s visit was down and almost dead. The animal 
waB killed auil an autopsy made at once. Numerous large hcemnr- 
rbagie lesions were present about the nerk. phoul^ler, fetlock aud 
bock; smaller ones were scattered over the body. The lesions on 
the internal organs were not large nor well marked, Portious of 
tbe lung, heart, spleen, liver and kidney were taken to the labora- 
torv. 




m Wvch «b4 on 

a few d^rfucnocTvid 
fk ha& bmrt and 



Ae- KwT aad «^'4erm a purr 
«# A W *w < f *i iwj -warn ■luiarf, ft— ite hu^ B^ iarf 

fji»^ aiaw Jd Cke mij^ibmm ^tmbmktx m <— t^miwtwa- 
Xr, H. kad alw lort IC Wad W ahe^ Mm* tb^ niddle of Jan 
r, fl»d nfpmwmOj tr^^ tfcr lO^v dwesar •» tbat «s«sui£ tb? 
deaifc of cailftr. pMBt-nMtrtciM exaauBatim «3» beM no one ewe, 
sad li*morrlM£H: I f w— anilir te tboae Covad u tbe Bte^r wer« 
pnrwtmt^ tboof^k no* well saiferd. P ort l e— af Int^ be«rt, ^een, 
liT#^ And kW»ey w*-re l*roapbt lo the laboratory. Dirrct cotCT' 
iillff jtr<-|iariiCkpM and raJton^ ib brolli and oa amiBi were made 
frittn fsnh "f tbe or^tAua. J>m^-t mvt^rvltp pre|nration9 aiaia^d 
wttfa ^frtiin UD<1 nii^bTl4*Dtf* blue ebow^ from the ^««-n a rery few 
filflsill r|jpl'H-o«'4-rti(l U-Tled haeilli, Tb(j«e from th^ otht^r orjfajit» 
njtttw'tl Wi hfl'-ftrifi- AfffT :M liotm in ibe iDcabator tbe i^uhiirvA 
ffi*nt itw- *i|rl<-eii and livt-r vbowi'd (AinaJI djplococeoid bAoU]i wbieh 
wi'Vt' irt'ovcii on Hilbn*-*!!!*-!!! rulture* to be W- h*rMorrhti'jiffi fttrp- 
iivirmhi''^ All 4Plli<-r I'altiir^e r^maioed Mi-rile after »even dnvs in 
thf lit4Mjbutor, 

Otithr'ifh H~-^\Vf/(tn'-if Toirnnhlp. ftttinti Counttf. — F^b. 25. 1503, 
Ur. AnimiifJ vinir-^d tbe farm of Mr, U'„ in U>flnett Township, 
laantl '^oniitj^, to invpstigate a c^m at supposed tu1>erou losis. He 
fotiiir], h'lwi'v**!'. Mini il wAti ii rawe ivbirh fi'oin bistnry and symp- 
ludiN WHM iiiidonbh-illy liii-iiiorrbagii- sepiica^mia. 

Outbreak m—Wakittf Totcnship, Rice County, — March 11. 
1fH»:(, l>r- AiiMTiiHl i-i-itiul th^ fjirtii fif Mr, O., WjiVott Tomiflhip, 
HU'o rrnptily, ru'iir Knrii>inilt, to iiivtsliguto an outbreak of disease 
111 a ht'til tit cnHle. Mr, i\ liad lost six out of a berd of 40 in two 
or I}j|"f4» toi'rkH JuMt |irioi' to iPr. Auuaud^s visit. One whieb liad 
i'i^''*nll,v illnl u'liit oxninint'J poNtniorteui. Typical lesinnft nf hf9m- 
ort'liri^li- Hi<|iti<'ii>iiilii u'OL-e pfOK^nt. A clinii^ of ynrd and diainfec- 
llini of Hii< ImrM wnn ]idviM»>d, 

Outhii-titi- HU Twin LakfH Tointship. Freeborn Countif. — -March 
V2. liHCi. Or, Anninid vwU^^t] ih*} fariu of Mr. R. A. O., Twin LakM 
TiiwiiNliip. I<'ri'<-i>oni <"(Miut\, in-nt- AUtert I*n, Mr. O. reported tbe 
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reoent Jobs of f>igLt head of tattle out of his herd of 6(1. A post- 
uiortein exaniioation was made on a calf which had died tlie pre- 
vious ni^br. Tvplcal lesiuns of ht^morrhagie sejitic^'mia were 
found. A chauj;e of yard and diHinftH^tion of barna were advised. 
Outbreak m—\V<t^ena, Wiufcna Cow/^^i/.— March 2tJ, 1903, Dr. An- 
ii»ud visifed The farm of Mr. F.. iii^ar Wadeua, in Wadtftia county^ 
to investigate rhe cause of ?orue obeciire disease in cattle. Mr, F, 
ha<i had four s'wk cattle which he hiid destroy^^d wiien they were 
altxioBt dead. This was several davs before 1M\ .\nnaDd's visit and 
no post-mortem could be obtained. There were nn marked synip- 
tomfi in any of the 40 head of cattle BtiJI remaining alirep From 
tho history of the four animals which had been killed l)i". Aunand 
was £;itiatied that they had beeE suffering from hemorrhagic septi- 
cffMUia. 

Otifhrrtrk Ul—Wftite EtirtJi. Bfchrr C'OH/Jf//.— Marcb 3(1. 1003, Dr 

A. VoiinfTberg of Detroit, Mmn., visited llie AVhite Earth Indian 

U^jserration and examined and made an autopsy oa two cattle (the 

property of the trovei-nmeul). Several other?* Lad died just prior 

lo Dr. Tounj;berj;'s visi(. These two were quite sick aad were 

kUlt'O for au iiulopay. Heuiorrlia^ie k'sloas were found subcutan- 

i*<*us1y aud itlou^' the iDtemul organs, PoitioDH of heart wull and 

ifrajD WL-re plated in a small bottle and sent to the laboratory. 

These specimens were four daya in transit and wlieo received in 

ihc laboratory were covered with a thick, Moodv Hiiid, No growth 

*'<^uld be obtained from either thf tisaut's or the tluid though large 

iporebearing bacteria were present in direct coverelip prepara- 

tioiiH. On inquiry it was found that the bottle contained some 

whUky when the specinieua were placed in it White the results 

«f iht bacterial examination were thus negatived, tho clinienl and 

past-iuoptem obficrvatione were sufficiently clear to warrant a diag- 

a^t^iA of betuorrha^'ic gepticfcmia. 
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TABLS SHOWING OUTBREAKS OF H^MORRHAOTO SEPTICEMIA IN CATTLE IN 
UiNNE^K>TA AUGUST, 1W0» TO AFUIL, tUOa. 
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•These S oQlbrenks were reporled in the JjulliHn insoed lij this Board, Janunrj. IPDI, and 
appear in ihe t'iphl-f--niJk ri;[rifrl of ililh Ronnl. itHfe'i'-i :i*i-4a3. 

fTheaeS^urf^a ate an noartj our-reci aa poiulble, but uoct InrcmutioD wm not oblaJnahle^ 
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Summary. 1. It will l>e ee^ti from rlie pre^'eding detaile*! state- 
ment JiD*! the above iiiaj^ and talile that from Aognst ISWJ. until 
April, ldl)3, tliis hoard han iuvei^tigaled iti th? atul^ 91 outbreaks 
of h;pmorrhagie seplicieiuia in cattle. These have beeo dmtrlbnted 
la 20 rouutie**. The total iHmil*er of animaU iu the infeoJed lierda 
wafl ab<ii]t 1\85(*. Of (liese *Jl>fi Iteciime siek, of which 32 recovered 
nnd l^fil died, maluiii; Ihe mortality eM^htly over *Jo \>er cent, 

Iu adrlUioD to these oulbreaks, tlit* board hfls asj^isteil the au- 
tlioritiee of South Dakota in the investitration of supfKised aotbr&x 
ID rattle, floiae of wliuh proved lo be hemurrhafric septiea-mia aod 
Korue ant bra x> 

2. Id addition to the symptoms described iu the previous bnl- 
letia of Ihe board, namely, lose of ap[>etite, fev<^r, wtifTueKs, swell- 
iQg of the legft and throat iiud a black, tarry or bloody discharge 
from the bowels, the t^ymptoms of meningeal iuvolvement as ex- 
hibited ill Outbreaks Nos. flO, GT. 08, 70 aad 75 are of partii-iilar 
iiilerest. This tyjR' of the diseape h«» been fr(-qut-uTly dftfcribpd 
by other observerSt but had not been met with in Minnesota up to 
the (iuie <if the iMsniug of the board'** fii-st bnllelin on the Hubject, 
The local uianifeshilion of the dt^^ease as exhibited in Outbreak 
No. 77, ahhouj;h previously describr-d by other observers, has been 
met with but once in Minnesota. 

;i. The chief IrsiouH discovered at autopsy have be^'U ii-chy- 
moses. small and largi' hemorrhagic areas in the siibcutane<^na tis- 
sue, nium-h'S, lymph glands aad thronph<uit th(' internal nrpiim. 
The cervical lymph jjlaudn. heart muscle and alimentary canal 
were most alTected. The spleen was rarely enlarged or darkened 
(except after the onset of decompoi^ition). In Ihoee cases which 
exhibited meningeal symptoms there was a distinct [ueningilis 
with, in some cases, a plastic exudate almost flllinj; the w[unal 
ranal and involving also the hane of tiie bniia. 

i. Haterial from 21 ontbreaks wum investigaled buctenologic- 
ally. B[>ecimenfl were received in all from 47 animals, hi 42 of 
these bacillus ImviseptiL-us was insolated iu pure cullnrc. The 
s|>ertmens fi*om the remaining 5 caaes in which li. bmiacptinta wua 
not found were all in a very advanced state of deeoni|K>9ition 
when rei'eived in tlie laboratory. It is worthy of note ttnil in all 
caees in which the culiures were sown immediately after death 
B. bovincptirtm was obtained unmised with any other organisms. 
Where dccompoBition waa more or less advanced there were us* 
luilly present putrefactive organiHrnu. 

e 
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Thp virulence of B. bt>vi»cpticu/t isolated from nearly all rtf the 
cases was tested od rabbits and from several on rattle. While 
there was considerable varialion* most of the strains when recently 
isolated exhibited a hi^h degree of Airolence. Tt is not surprisiQ^ 
that an organism which is bo widely distributed and that affecla 
such a great variety of atitmals as does the baciitus of hemorrhagic 
Beptiea^mia, should exhibit a preat variation in virnlence nor that 
it should be found, as it has been by Smith and Moore.' fiudiu^ 
lodgment in the tipper nir passages of animals and causing no 
symptoms. Tt will not do. however, to assume that siuce some 
members of the heiaorrhagic septicsemia groiiji of bacteria are 
occasionally found producing no symptoms thouf;h present in the 
air passatjes of cattle, that they are imapable of producing pneu- 
monfa when the normal resisting jxiwer of the animal Is by any 
means lowered. Tbiti has been shown by Sinitbt in :m inves- 
tigation of sporadic broncbopneumonia in cattle. When nnoe 
virulent stri^ins of menibera of this gi^oup of bacteria have pene- 
trated into the circulation of susceptible animals, they cause either 
a true »epticipniia or a meningitis or local absi'esses nccording to 
their j^reater or lesser degree of virulence, the number gaining 
access to the circulation and the dci^rec of resisting power of the 
animal. Indeed thid orguniBm appears to be capable of producing 
in sevenil Bpe*'ies of Jiuimals as threat a diversity of eyiiipltims and 
lesions as does the tubercle bacillua. When we remember that it 
18 also capable of affecting almost all of the known domeiitic and 
many of the wild auiuails with a fatal form of disease, we appre- 
ciate the importance of early accurate diagnosis in all diseases in 
which the symptoms simulate those which may be caused by thid 
bacillus. 

5. The clinical diagnosis of hemorrhagic septicaemia in cattle 
from antlu^ax, blackleg and diplococcic cerebrospinal meningitis, is 
esceediugiy dithcult. In fact, there is oo typical history or chain of 
symptoms which may be relied upon. Fortunately, however^ the 
post-mortem lesions are iianally suftidently definite to |>ermit of a 
diagnosis by any veterinarian familiar with the disease. 

ITior to the beginning of these investigations many deaths 
among cattle in Minnesota, as in other western states, were at- 
tributed to the sO'CalLed corn stalk disease. Though it is probable 



I 



*nuF«au of Aniimal Induttry- Special Heport on Cauaa and Pr«veDt1<ui of 
BttLne Plague, Waahlnetonn 1891. pa;e IM. 

tBiireAU of Animal Induatry, 12th and 13th Ajinua] Reports, Woihlnston. 18CT. 




STATE BOARD OP HEALTH. 



H5 



that otlier dfeeases hare been included under this terra, it ib worlliy 
of ao(e thai since the Btndy of lieniorrhugic B^pUra^mia was be- 
gun in Minnesota, all caaea which were reported as corn etalk difl- 
4-flfie and which were inveBligated hy this board, have proven to be 
hemorrhagic aepticu'iuia. 

In all outbrfakfl clinical and autopsy data Rhould be supple- 
mentvd hy a rarefal bacteriological examination. 

6. Attempts at treatment of cattle suffering from hemorrhagic 
septicaemia have proven futile. The production of an iinntunizing 
aeruni is a poesibility aa wad nhown la the experinieuta detailed in 
the former bulletiu hy this board. It wiis hoped that, wben a 
place for the keejiiujj of large animals for experimentation near 
the laboratorj had once been obtained, the espenments in immun- 
ization coiilil be carried forward. The research laboratory of (he 
board vafi occupied tlrat in December, 1^02. 8ince then it 
has been neceeaary for the laboratory to devote moat of its time 
tu the HiVfBtigation of swiimp fever and cerebrospinal meningitis 
in horses. It is to be regretted much that the removal of veter- 
inary niatt(?ra from the jurifldictioa of this board renders it im- 
pORdible for th<- laboratory to continue the esi>eniuente, which 
promised so well, toward the production of an immunizing neruni 
for hcniorrhuj,'ic septicannm, 

7. The prompt removal of the dead animals and isolation of 
silk ones, accompiuiied by thorough disinfection by fire, carbolic 
acid, corrosive suMiinale and freshly slarked lime lias apparently 
served to cheik each outbreuk within a rihort time where tbe meas- 
are» have been carofnUy and persistently carried out Tlie great- 
est difficulty has been in 6egrcp:aling tlH» animals which, thonj^h 
infected, showed uo symptoms natil fniiu six to 24 hours beforo 
deaths The splitting up of the herd Into small groups in separate 
jiasture^ has been the most Huc*e«Bful nieihod of segregation. 

In oulj one outbreak, No. «>7, has any difficulty been experienced 
in stopping the progress of Ihc disease. Id thitt it seems probable 
that infected aiiimalH were placed with the supposiedty uninfected 
ones. It is iutereslUig to note that in this outbreak, ae alau in 
Ouibreiik No- 1 (see bulletin), the wse of blackleg vaccine had no 
immuni/Jag effect. 
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ANTHRAX. 



In portions of America this diseaa*? ('lainiB vicfims uumbonri 
into Iho thousands each year. The southern sfatPH arn thp grpatest 
Bufferei-a bf^ause of the facility with which the diseasf* is eprefld, 
owinp to I'linijitic and oDier contlitinns, hnt manj of our nnrtTiprn 
Htntcs firp li^iivy losi^ra, Minnesota has ht^9n es^jt^cially fortunate 
in keopiii;^ free from anthrax during tlie pant three yeara. 

A nuiiibep of outbrfakft occurred in South Dalcota dnriiic the 
Buninier of IflOl. aiitJ the advisability of adoptiuj: quarantine meas- 
urea agiiiiist that state were seriously coDsidered, Before taking 
Buch action it was decided tlmn an iiivpstiffation niiooid be oiade in 
order that we might be fnrailinr with the exi&tiog conditions and 
assure ouraelven that the ppevailiu*^ disease waa ti-ue anthrax. The 
possibility of another disease bating present (ha'iuorrhapic septiesp- 
raia)i which was bein^j uiii^laken for anthrax, was not lost sij^ht of. 
The C, M. & St. P. Ry. Co. Icindly furnished transportation, and on 
Au^, IC, 11*01, T)r. Rrinihall, iu company with Dr. J. I*. Foetrr. state 
veterinarian of SouIJi DaUoln, bejifau a tour of investigation in the 
infected regiona, Tbe difieaee had been prevalent iu some sections 
of the state for a number of years and littie or nothioj; had been 
doiie to checli its spread until Dr, Foster took charge of I be work. 
Through his efforts many hundred head of cattle were vaccinated 
and other precautionary measnret* instituted. One farm was vis- 
ited where tbirty-six head of cattle had died some four weeks pre- 
vious. On the range near the stable there was one cow in a very 
weak and emaciated condition, which tbe owner stuted was token 
sick at the tinte and in the same manner as the ones wbich bad 
died. With the owners penuiasion she was hilled and an autopsy 
made at once. Chronic lesions were found, showini; that hivru- 
orrhages into tbe lymph glands and other organs had occurred 
early in the disease. Cultures and fresh specimens were obtained 
which were taken to the Minnesota State Boai^ af Health Labora- 
tory. Later reports from the laboratory confirmed the suspicion 
that the diseane was hiemorrhagie HepliciemiH, Dr. Wilson having 
obtained pure cultures of B. Boiiseptirus from part of the materiah 

While driving across the prairie on the retarn trip tbe veterin- 
arians noted above obaerred in the distance what apjieared to be 
the c area Bfi of some large animal. On closer InHpection it proved 
to be the dried hide and bones of a steer. Lime had been freely 
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e<:atterL'd over the bide. This was an indlcatioB (hat the owner 
believed the animal had died from aLthras. A small poitioa of 
the drU'd skin From thia canass was tj*ken to Iht' MiDin^Hula t^talt? 
Board of Health lalcn-atory. Thia poition of akin, on^ and a lialf 
inchea long and about one-fourth inch wide was shaved fnMii 
the region of the shoulder, where it had cracked opon. From this 
bit of skin virnleut t-ultiirea of anthrax bacilli were grown, 

Anlhrax has been found present in Minnesota during the last 
Bereii veara of Ihe hoard's work in but ^me IncaMt^ (see Hieuuial 
Report. iSillM'JOO. paye 454), although a number of examiualions 
have been made for it, Maay exaininaTions for actlnomyrosia, an- 
thrax and bla<:kleg in man have proven to be atreptocoirouH Infec- 
tion. 

Laboratory Obaervatious. Case i. Anthrax (Cattle) — June 13, 
ISOl, there Wiis received iu the laboratory a small i|imo1i1v uf ^reen- 
leL-vellow Uuid iii a botlle from Dn L. A, Faulkner of Good Thun- 
der, Miuu. This specimen was collected from a case of some ob- 
scure dieeuae in cattle, resembliDpr anthrax^ Direct coverslip pre- 
IfHratioDB and cultures on serum and agar showed numerous bacilli 
aud cocci, but none even renjotely resembling bacillus anthraciB, 

Caxe 2 — A report and examination of epivimens of eupposod an- 
thrax from Blunt, S. D., is given under hamorrhagic scptictemia, 
|>age 00. 

Cose 3 — April 9. 1902, there was received in the Inboratorr a 
portion of fiph'en, accompanied by the following letter, from Itoch- 
eater: 

Dear Doctor: I send by mail a section ot spleen t&ken Troni a yearling 
Hleer suppoaed (o have died from blackleg. The carcaas was 12 hours* old 
vhen 1 helj the post, and \va& Inclined to believe It to be a case of anthrax, 
though I coulil oat give & decided optnion. Dr. Granger mounted a nped- 
men for me n&d called it antbmx. I would like 1o have it verified ao aend 
you a piece of aame spleen. K-lodly let me hear from you at once so I 
cin inoculate the herd with the proper vaccine. Yours truly. 

EDWARD L- KALB. 



Direct eovoi'Blip preparations and anjorobic and lerobic rultnres 
showed the pi^sem^^ of a ptitrefacHve barillu^, B- mU vrtrnmunin, 
and many streptococci. Neither the bacilli of anthrajc nor of 
symptomatic antbrijx were present. 

Com- Ji — TliiA specimen in man la herewith reported bernuBe of 
itB supposed origin from cattle- 

Jan. 23. 1^03. there was received in the laboratory from Dr. J. 
H. Beatty, 8t Cloud, Minn., a serum culture of swab taken from 
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the hand of one of the officers at the St. Cloud State Beformalory, ■ 
accompanied by the following letter from Dr. Beattj: ■ 

Enclosed in tbla smear box ts a cuUtire t&keo from an undouhted con- 1 
tagioiis akin disease that Is endemic in the State Reformatory. TMe culture I 
WKB taken Trom a sore oq the hand of one ol the olBcers. Ttiese sores I 
reHGmblfl riQgworm &t Qret aud tbeu develop not unHke aothrtix and axe can- I 
fined almost exclusively' to bam oieD^ If possible 1 would llkd a diagnosis. I 

J. H- BEATTY. I 

The ciilturCT from the Pwab and Benim tube were sown into I 
broth and on agar and fresh serum. After twenty-four lioiira in I 
the incubator only staphylococci and Btreptococci developed. I 
Subseriiient cultures showed these to be staphyioeoccns pyogenes 
albua aud streptococcus pyogenes, No other organisms were found 
in any of the cultures or in any coverelip preparations made from I 
the original swab. Hections of tissue and freeh material were 
asked for, but could not be obtained, therefore histological study 
eould not be made. 

In eonuectioD with the presence of streptococci in these speci- 
mens reference should be made to the evident infection wllli strep- 
tociTcci of swiue in the herd at the same institution- See page S8» 

Feb. 3, 1903, tiiere wa^i received from Dr. Beatty another speci- 
men coualBtiag of a swab iuoculated fniui the hand of a patient at 
the State Reformatory at St. Gioud, and Beveral coversHp prejMira- 
tioBB. The coverslip preparations wei'e stained with eosin and 
methylene blue, but showed no bacteria. Cultures made in broth 
and on agar and on serum showed a yellow white staph vlococcui 
only. 

Case 5 — This apceimen in man is herewith reported becauBc of 
its supposed infection from cattle. 

Feb. l^y 1903, there was received in the laboratoiy, through the 
Secretary of the State Board of Health, a specimen from o case of 
supposed anthrax, occurring in the practice of I>r. De Costec of 
Worthington, Minn. The patientn a young man, Mr. J. W,, was a 
batcher. He had a crop of what appeared to be small hcila about 
the left wrist. There were a few points of suppuration on the 
right wrist also. There were no syniptoma of serious illness. Pa- 
tient had had at no time a high temperature. The specimen con- 
sisted of an inoculated diphtheria swab and serum tube collected 
by Dr. Bracken. 

The specimen was examined in direct coverslip preparations and 
in cultures in broth and on agar and on scrum. Only streptococcus 
pyogenes and staphylococcus aureus and albus were present. 
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SYMPTOMATIC ANTHRAX. 



This diflease is pausing the stock owntTB of thia atatp but little 
tpoubte. The outbreaks Lave been few and wei-o ri^adily controlled 
by the use of vaccine. Reports that blackleg has exiated in the 
foUowiog counties have been received: Meeker^ Rwift, Stearna, 
Polk, Sibley. Watouwan» Grant and Sherburn. 

Ill a few instances blackleg has been encountered while investi- 
gating a disease the nature of which was unknown. The following 
ertracts from the office records give a short account of some of 
these cases: 

Oct, 25, 1900, went to Mclutoeh, Polk County, to make inquiry 
concerning cattle that bad been reported to us as having died from 
some unknown cauae. The information as to symptoms was un- 
satisfactory, but blackleg had been present in that neighborhood 
for the past two or three years, and it would seem quite pmbable 
that this iiseape had caused the death of the cattle under investi- 
gation. 

Nov. 3, lOOO^ went to Madelia. drove out to Dr. C.^s farm and 
made an autopsy on a steer which had been dead about eighteen 
tours- While the symptoms were not characteristic, the evidence 
Beemed sufficient to pronounce the disease blackleg, Hpecimena 
taken to the laboratory contained the baciUus of symptomatic an- 
Ihras, and this confirmed the clinical diagnosis. 

Oct. 22, 1901, Drs. Urimhall and Wilson visited four farms two 
tnjles south and two nLiles east of Green Isle, Minn., and made au- 
topsies on the bodies of two calves^ one of which had been dead 
forty-eight houi-s, and the other was killed when almost dead for 
purposes of autopsy. 

The following history of the outbreak was obtained: 

Thursday. Oct. 17, 1!)01, there wns found dead in a herd of cattle 
l>elonging to four or five furmeis. four head of young caltle icalvesT 
yearlings and two-year-olds). Between that time and the following 
Tuesday nine more died. None were over two years old and most 
of them were spring calves. All died within a few houra after the 
first symptoms were observed or were dead when found in the 
pasture. None esliibited any swelling. All of tho animals except 
those noted above had been burned without fikiuning or opening. 
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One Spring calf, which had died forty-eigbt Lours before, the prop- 
f*rty of Mr. J, P, B., was in a rather advanced, state uf decomposi- 
tion whe^n examined- On the right tiank and k>g was a lai^e black- 
ened ari?a whicli extendt?d deop into the niascular tissue, whioh waa 
qiiitf binrlc. A fow Nmall, npparontly aate-mortein hsemorrbagic 
area» were fonrd on the vpntri^h^s of the heart. Thf other li^sions, 
if any esiflted, were too much obscured by the post-mortem changes 
to permit of niiy eertainty in statenients regardinp them. It may 
b(* added Ihat all of the tiHSiies were markRdly intiUrat(^d with gas. 

In the adjoining pasture, Mr. M. had three calvea sick, one of. 
which was almost dead. It wns killed atid immediately examined. 
On removing the skin no lesions ivere found. Internally, the peri- 
toneum and a large portion of the stomach and bowels was foniitl 
to be covered with n bloody exudate which was rather dark red and 
of a somewhat dry, plastic nature. The color was markedly differ- 
ent from that observed previously in rases of h£eniorrhagic septi- 
caemia. One or two small hiea^morrhages were found on the right 
auricle of the heart The muscles about the left hip joint were 
blackened. Iso gas was apparent in these muscles. 

Owing to the history of the disease and the age of the animals 
aifected, the localized lesion of blackened muscle in the first calf 
and similar condition in the second, a provisional diagnosis of 
symptomatic anthrax was given at the time and vaccination ad- 
vised. 

Direct covcrslip preparations and cultures from the gluteal 
mnsele* diaphragm, lieart'« blood, spleen and surface of peritoneum 
were taken. Direct coverslip preparations stained with eosin and 
methlyene blue showed from calf No. 1, a large eporebearing bac- 
illus, in which the spore was somewhat oval and localed near bnt 
not directly at one end. From calf No. 2 was a more slender bac- 
illus about the same length as that found in calf No. 1, but con- 
taining no spores, CiiltnrHs were grown both a^robirally and 
a a aerobic ally. Aerobic cultures from calf Ko. 1 developed B. coH 
communis (f) from all sources. Those from calf No. 2 no bacteria 
except one colony of white Btaph_\loroccuB on one of the two serum 
cultures from the gluteal muscle, probably a. contamination. 

Anaerobic culhires from both calves 1 and 3 developed bacilli 
of symptomatic anthrax and from calf No. 1 a large putrefactive 
bacilhiH and B. coU cortntmnie. 

Dr. Brimhall visited the fai-m of Mr. L. L. B. on Nov. 5, 1902, to 
investigate cause of death among cattle. They had lost five head 
of yearlings and two-year-olds. His herd consisted of about sixty 
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tafiK* cif tiU Hgt'n. Tlie men who bad akinned the animals stated 
tbflt a Qumbt'i" of bniiBod spotB were noticed under The skin on 
soQie of tiie auinialH, but the owner had not noticed any swelling 
except upon (be ]nsi one taken sick- This animal wuh still iiu- 
buried, uKhough it had beeu dead three da^a. 

An autopsy was made und tyi»iual h-sione of bluL-kleg were 
found. The other animalH were uiibuiied and the lienvy inuj^cleu of 
the legs were cut Into, but no bi^us of blackleg tuinors were fouadn 
From the deHcnption given by the parties who had removed the 
skin it neejued possible ihiit some of thefie nnimuU nilybt liave died 
of hjrniorrhfiglc Beptkiemiu, but the owner was ndvieed that blaek- 
leg existed without rjiu-rttion and it would he to his interest to 
Yuceiuate the iTst of the youn^ nnitunls. 

Nov, 6, 1002^ there was received in the laboratory through Dr. 
Brirnhnl] a portion of uiusek* from the calf noted above. Direct 
ooversHp preparations and naa>robio cultures fihoWL'd the prosenee 
of the bacillus of hyiuptomatic anthrax- 

Nov, 0. 10Q2, guinea pig No. i>57, weight -H51) grammofi, was inoc 
ulated Kuheutaneouwly in the right groin with one a., of the broth 
emuUion from the alK»v9 ease. The animal was found duad on the 
morning of Nov. 7. The muscles and nuhcutaneous tissnefi about 
the sile of inoculation and extending over the abdomen were black 
and filled with gas. The bacilli of symptomatic anthrax were pres 
ent in the blood smears and in anifrohir ctilfiires. 

SubHequently Mr, IJ, stated that he had loat a three-moaths'-old 
calf suddenly after Dr. nrimhalPs visit. He thea vaccinated hifl 
herd with blackleg vaccine and lost uo other animals. 

The importance of the laboratory diagrosis in doubtful caeea of 
blackleg la readily perceived when the resemblaKce between this 
disease and some forms of ha^morrhaglc aepticjeniia is remembered, 
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ACTINOMYCOSIS. 



From inquiry made of vetericarinus throughout the state con- 
cerning the pi-evalen^'e of the disuaee it would serm that it ^rae on 
the increase, in aome localitieB at least. Many of these cases are 
suciesiifuny operated on when taken in the early stages of the dis- 
ease^ hui if it is a fact that this disease is on the increase it ia im- 
portant that steps be taken to determine the method by which it is m 
spread. It is to be hoped that this work will be undertaken by 
some investigator iti the near future. The experiment stations of 
this country have the best opportunities for solving this import- 
ant c|uestion. 

The total number of Buch infected animals killed at New 
Brighton, dnriuf; this period, under inspection, is 209- Those cat- 
tle were from points representing all sections of the atate. 

Laboratory Observations, The following examinations have been 
made in the laboratory for suspected actinomycosis: 

Although (his dis^^ase is fairly widespread through this state, 
it will be noted that few specimens enme to the laboratory for ex- 
amination, since in most cases a clinical diagnosis can readily be 
made. 

Case 1 (Man}~7\i\s case ia reported here because the infection 
was supposed to have come from the cattle. 

Jan. 22. 11)02, there was received in the laboratory a email vial 
containing bloody duid. Accompanying this was the following 
letter: 

North Branch. Jan. Sl< IftOS- 
Dear Sir: I sQud yov \mder separate cover a samplt) of pus Taken today | 
from a suppurating gland just l)elow the left Jaw. I have reason to Ifelleve 1 
it Is of actinomycotic origin. The patient came to me flrat in June last with 
an abacesB of the glaud under the right jaw. At the same time she had a^ 
BUppurailng suhmailllary gland. Since thai dale I have rep«at*;*Jly opened 
the auppurating eland in the neck and in tbQ throat. The granular form of 
the pns haB led me to *^uspecC the charaoler and lead me to think the diaease 
a true actinomycosis. A true report of the condition of the pus will greatly 
oblige, OSCAR O- FLIESBURG. 

Carefal microscopic ettidy of atained preparatiou^ failed to 
show anything T\'hii:h resembled actinomyces. Numerous prepara-l 
tious were Btained with carbol fucbsin, deatuined with acid and! 
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couDterstained with melli,vleae blue for tubercle bacilli^ but with 
negative reBulfa. 

Cti3C 2 (Man) — This specimen in man ie here reported because of 
Lis supposed infection from cattle. 

Feb. 8» 1902. there was received in the laboratory a specimen of 
pus, accompanied by the following letter: 

Gary, Mian., Feb, S, 1302. 
Dr. F. F. Wesbroot, Mlnneapolia, 

Dear Doctor: I aend you a specimen or pUE taKeii Trom swelling In tbe 
submaxillary regioa of a man, ^Z years of age. One month ago he first 
noticed a BwellLng in said region, not ranch pain, but haa fiteadily Inereaaed 

io size, and lately lakeu a reddish hue. 1 drew off about a pint of Ihio 
Btalned pus^ It looks to me very much like actinomycosis. The patient has 
h tuberculous hlstory. 

FREDERICK O- GRONTOLX). 

Microscopic examination of the Bpeciinen showed an abundance 
of bacteria of divers kinds, includio^ manj bacilli of various sizes, 
diplococci and a few streptococci. Tubercle bacilli were not dem- 
onstrated, although of course this did not eliminate the possibility 
of their presence in the pus. No actiDomyces could be foiiDd. 

Cos€ 3 fj/fin;— This supposed ease of actinomycosis, although 
occurring in man ib herewith reported because of a Bnpposed infec- 
tion from cattle. 

Pec, 5, 1902, there was received in the laboratory a small piece 
of tiasae, accompanied by the following letter: 

Maakato, Minn., Deo. A. 1902. 

Dr F. F. Wesbroolt, Laboratory State Board of Health, Mlnneapolls- 

I>ear Doctor: We send you by tbis afternoon's mailj a piece of tlaaue 
renioved from the middle phalynx of the middle Qnger of a patient who was 
Id our office this morning. 

The paUetit 1b a mail 66 years of ago. Has always ber:n [n good boaltfa. 
Between Sept. IBtb and 20th. 1901, a sore began tci form on the right wrist on 
Its dorsal and ent^rnal surface. It began with an appearance, he aaya. of 
a ringworm. This was cut out. Sonn after thla the trouble began on the 
dorsal surface of the middle pbalynx of the mitldlo finger. Tbere U also 
trouble. K^mllar on ekJn over the proximal end of phalnnx of the aame Inger, 
Flv(^ weeks ago he biiileed hie wrist and following that the condLlloo elmllar 

to the flret began there at tbe edge of the scar. These eruptions are granu- 
lar in appearance and painless. There La some Induration at their bases. 
They are somewhat graJiuiar. There 1b some discharge of pua containing 
Etnall yellow particles. There are white nodular appearing maeaes over the 
surface which be eays first made their appoaraoco after using a.n ointmout 
which he was given. The two sores on the wrist are each about two by three 
focbee In diameter There is no glandular enlargement- 
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He gives a history of liaving cared (or a cow which had a c-H-oUea and 

Bore udder. He milked the cow and dressed iKo wounds which, after Ih© 
purulent dtecharge. liad bepn Ipft. This udder suppurated In several pUoea 
and a large sloiigli aeijarated from it- The cow apparently recovered after 
a tJme. The sores on his hand liegan soon after he had cared for this cow, 
He knew that on hla finger there was an abroRjon oJ the sKIn, We thought 
yoLi would be interested In fble cB.jie< and we would like to know the bac- 
teriology and pathology of Ibis case if poHsible. 

Very respectrully, 
DHS, ANDREWS. HOLBROOK & OSBORN. 

The specimen consisted of a ftmall piece of tiesne showing one 
skin Hurfaec, Aftei- the removal of material for cultarcs (which 
remained aterile nfler Be\'ernl dnye in the incubator) the tisflue 
wan fixed in al'-ohol and forma Ideb.yde and imbedded in" parrafin, 
cut and f^taiacd by various methods. There was no eTideoce of 
aetinomyeoaia» blaatomyeoaie, tuboreuloeis, epithelioma or car- 
ciaoTua in the tissue. It reeentbled in strueture and arrangement 
a warty or papiliouiatous growth. There was some infiltration 
with leneoejt(^ and otb**r evidence of prnxinuty to intlummatory 
foei. 

A volnniiaoiis eorrespondeDee failed to eUeit any netv facta eon- 
cerninc: tbe liiatory of the ense, and sinee the patient bsid left Man- 
kato it wns impossible to obtaio auj other Bpecimeiis of tiague. 

Case // (MiDi) — Tbis apeciaien ia here reported because of its sup- 
posed iafeetion from cattle* 

Mareh 6. 1003, Wxqyq waa received in the laboratory a Bpecimen 
of a tumor, aecompanied by the following letter; 

Dear Doctor; 1 taKe the liberty of sendJng you Ijy eipruus one-half 
of a tumor removed from the Bca^ii of a boy. 1 Buspect it to be actinomycosis 
hut T have not been able to And the mycelium. There is fiome doubt between 
this diagnosis and possible tubercaloeis. Tbe boy hurt bis bead last fall. 
TLe wound healed up hut three or four weeks later started to grow, and when 
h€ came to see me the tumor was as large as a small orange- Pua ran out 

all around it and it was quite painful to touch. One ajtlilary gland (rlghl) 
was enlarged. He has also enlarged lympithlc glands under tbe maxUla 
although very sniall- 

I flrat thought it was a sarcoma, but gave up this diagnosis in behalf 
of actionomycoHlB. There was a small spot on the neck (the size of a pennjO 
and suppurating; aroiter small spot In tne right cheek. The specimen Is in 

alcohol. Yours truly. 

J. LTNN. 

Bince the spedmen was in alcohol when receiyed ia the laboi!U- 
tory only a histological examination could be made, Sections were 
cut from four dilTereat areas and stained by various Diethode* The 
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faiBtoIogttnl diagiiotKiB lay betweeu round c^'lled-sarconin, aud au iu- 
fectioDd procesH. ^'o bacteria of any kind were found, nor any 
aclinom.TL'ea, It may be possible Ihat Ibe alooliol was not auDi- 
ciently strong to fix any imrasitea had they been pi'eeeDt. Thus 
artinomycosifi t.oiiId not be estluded as a posaible diagnosis* 3fo 
tubercles were present in the tissue. 

Vane 5 fCattk)— Oft. 10, 1SJ02, Dr. lieokuian visited the State 
Expf'riment Station and collected cultures of pieces of tissue from 
11 tumor of thi? lower jaw of a young heifer. The {'nltnie showed 
an orgaiii&ia resembling actinomycosis on broth, hnt this did not 
grow upon auy solid media. The pieces of tissue showed actiuomy- 
ces in great ahuudauec. 

Case G (CttttkJ — Feb. 2, 1903, there was received in the labora- 
tory a small tin box cotitaiuiug c^ome thick teaacious pUH. On the 
oame date was received the followiug letter concerning it; 

Dear Sir; My cows have bunches about two by three Inches in diftmeter 
under the jaws; aome bave one and others have two. The bunc^hea are 
Tery Bond. One Boroe ol ihero we put "Jump jaw cure" and they disap- 
peared, loosening the ehin so tli^t It baQg:^ Loose, and dropa off- One 
lUTEp we cut open with & knife. It contained pus, which I herewith 
send to you in a small iLn box- Please eianiLTie it and thea let me know 
^tst tbe disease is. Box has been boiled accordins to Dr. Brimhall's direc- 
tion, so It was thoroughly clean before u&ing, Tbe tumps or balls will sUp 
up ftnd down under tbe eKLd, It is a very tiar<] task to cut ttiem. Tbe (ioc- 
ten her© call U "sliin lump Jaw,"' Youra very lraly< 

W. H. R, Gary. Mlnu. 

The Bpeciraen was examined in direct eoverslip preparntione and 
in cultures. There were no actinomyces present. Two different 
kinds of hacilli were obtained in the rultures. One ]irodured a 
white, abundant growth on solid media somewhat resembling /J, 
coli communis. Seram whs not liquefied by this organism, but milk 
wan rendered ncid, coagulated und lal^T digesled. The other 
micro-ort^aDism wub a bacilluH whii'h pixnlueed n yellow [uguient, 
but did not liquefy serum aud nlkalinised milk without roagulat- 
iijgit. 



126 



BIENNIAL REPORT 



MALIGNANT CATARRH IN CATTLE. 



Several oatbreaks of this fntal disease hare come under the 
notice of this board, OEe of Iheso wus reported in the Biennial 
Report Tor l.Si)D-iyO(l, puges 1^74 and 45^, a^ occurring in >'ew Mar- 
ket Townsliip, Scott County, near FarDiington, Minn. From five 
of the aniraalB Bufferinj; with the disease on tins farm, a very short, 
unevenly-Blaining, belted diplococcoid bacillus, higblj pathogenic 
for guinea pigs and rabbita, was Isolated from tbe cranial sinuses. 

During tlie biennial period just closed, three outbreaks bave 
been studied, ae follows: 

Fannington, Minn. — June 21, 1901, Drs. Urimlmll and Wilson via- 
fted the farm of Mr. -John Forstrom. in Eureka Township, Dakota 
County, seven miles southwest ol Farmiogton, Minn., to investi- 
gate an outbreak of malignant catarrb in cattle. This herd con- 
^listed of tbirteen head of cattle of varying ages. About a year 
previously oul* had died, and within two or Ibree weeks three other* 
had sickened and died. One yearliug beifer hud been sick five days 
at the time of Itie vii^it. Her temperature was 10fi,4'^. There wa* 
a watery discbarge from the left t-ye, which seemed much iullamed^ 
There was a niuco-purulent diacliarge from tbe nose. The animal 
was very thin and sbowed gi-eat depression. It was killed and an 
autopsy made at once. The grosa pathological findiug^ were en- 
tirely negative except a marked ioHanimation of all the Bei-t>uB 
membrati^s and of tbe mucuous naeuibraaes of the qobg aad alimen- 
tary canal, 

Cnltnres and direct coverBlip prepamtiooa were made from tbe 
frontol ftinuB, inside of horn (one of which had fallen off and the 
other of whiuh was rendily removed), the anterior eye chambep. 
heart's blood, porirardium, hip joint and enlarged inguinal gland. 

The direct eoverslip preparations were stained with eosin and 
methylene blue and carefully pxamined. A few isoIatt*d pairs of 
minute cliplocoeei or diplococcoid bacilli were found in one or more 
of the covprslips from the material from the hovn. tbe eye and the 
hip joint. None were found in any of the preparations from any of 
the other sources and do other bacteria of any kind were observed 
in any of the preparations. 

Cultures examined after thirty-six hours in the incubator. 
Horn— One of tbe two broth cultures showed a few minute dip- 
lococci, streptococci or diplococcoid bacilli in very short chains. 
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The serum cultures showed none. Om* of the two serum cultures 
from the frontal sinus showed a few diplohacilli (similar to those 
from the horn) in the water of condenwatiou. None in the other 
serum cultures nor in the two broth eulturei*. One broth and both 
Berum cultures fi-oro the anterior eye chamber showed diplobacilli, 
the same aa tho^e from the horn. The other broth culture con- 
tained a heavy lihu made up of long slender bacilli, probably a con- 
tamination from the air. One broth and one aernm culture from 
the i>ericiirdial fluid nhowed a few diplo^bftcilli and sfrepfococci, the 
Bame as from the horn. The other broth and the other serum 
culture showed no bacteria. From the hip joint, one broth and 
one serum culture showed the diplobacil)!. The other broth and 
the other serum culture showed no l>at:teria. No bjuti?ria were 
found in any of the four tmitures from the enlarged inguinal gland 
nor in any of the nine abundantly sown broLh cuitures from the 
heart's blood. 

It will be noted that do bacteria except the diplohacilli and 
one conl ami nation (see above) were found in any of the CHlLoj-es 
and that this was pi-esent very sparingly iu one or more of the 
several cultures from the horn, frontal sinus, anterior eye cbam- 
berT pericardial fluid and hip joint, while absent entirely in the 
cultures from the inguinal gland and th<^ heart's blood. Second 
cultures from the original ones from the horn and hip joint were 
BOwn abundantly on ^eriim and in plain broth, grown twenty four 
hourd in the incubator and used for the inoculation of rabbits Nos- 
43&3y'40'41 and guinea pigs Noa. 437-38 3ft 40. 

Rabbit No. 4!JJ^, wfi^bt 1,725 grunuues, was inoculated June 2<>» 
1901, in the left subdural space with U.2 c.v^ of an emuleion of a 
twenty-four-hour broth and a twenty-four-hour serum culture aee- 
ond from originni diplo-baeilli < ?), isolated from the horn of heifer 
noted above. Animal was found deiid July 0, 191)1. Au autopsy 
showed some purulent difidiarge from the right nostril; fionsider- 
able inDammalion of the meainged of the hraiu: brain not npjmr- 
ently softened: trachea contained conBideiable uiurus; bladder wae 
distended. No other groes legions were observed. 

Cultures in broth and on serum were made from the meninges 
of the brain and from the benrt*s blood. Direct coverslip prepara- 
tions from the meningeB showed no bacteria nor were there any 
found in tho^e from the heart's blood. Cultures in broth and on 
Loffler's blood serum from the meninges showed a few diplo-bacilli. 
Those from the heart's blood gave no growth. 
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Babbit ^0. 430, wtMglit 1,400 grammes, was inoculated June 
20, VjiH. In tbe left subdural space with 0,2 c.c. of an eTiiuIsion of a 
lwenl;,''foiir'iiour brotli Jind a twenty-foiir-liour serum culture sec- 
oud from nrij^niial diijkvbucillufi isolated fn>in hip joitit of heifer 
uoied ubuve. The iiniTiuH waa alive aud well eix months later, hav- 
ing ehown no s^vini>toma in the itieautiaieH 

Babbit No. J40, weight l.:i35 gr;iauiies. wa» inoculated June 26, 
rJOl, intra peri tuueally with 1,5 c.c. of an emaleion of a twenty-four- 
bout brotb ;iud a lwE'o(_V'fnur-liour Heruin culture second from orig- 
inal diidobacillus isolated fioai hum of heifer in caae noted. AIbo 
0.5 c.c. of BUme material as noted above was injected high intu the 
n|^h[ latf^trij. July 14, llJOl, the animal was appair-ntly ^irk and not 



cHliny j>i'Oi>erl 



-July l?j, 1lie animal had intense diarrliif-a, and 



Jaljr 16 it was found dead at 9 a. m. At autopsy, no gross lesions 
were found exiept some indainuiatiuu of the mucosa of Ibe inteu' 
tine. No bacteria were found in direct coveislips or cultures fi'om 
lungf hearl*e blood, spleen, liver or peritoneal fluid- 
Rabbit No. 441, weight l,tS70 grammes, waa inoculated intraper- 
itoneally June 2(\, l!>01, ^vitb 1.5 r,c. of an emulsion of twenty-four- 
hour broth and a Iwenty-fonrhour serum L'uUure second from orig- 
inal di|)lo-l>ac"ilhia isolated froD? the hip joint of heifer noted above. 
Also 0.5 c.c. of the same matcrinl an above waa injected high into 
the right nostril. After five months the animal was stilt alive, hav- 
ing shown no symptoms in the meantime. 

Guinea pig Xo. 437, weight G23 grammes, was inoculated on 
June 26, 1901, in the left subdural space with 0.2 e.c. of a twenty- 
four-hour brotli ond a twpnty-four-hour serum culture aecond from 
original diplo-bai-illuw isolated from the hoi'n of heifer in case noted 
above. The animal was fonnd dead July J, IftOL Brain and men- 
inges were congested. Skin wound was open. Nn special areas of 
inflammation at the site ot inoculation. There was an increased 
amount of peritoneal fluid which was blood tinged. The parietal 
peritooeuiu was congested; the Ijowel contents were fluid and a 
considerable portion of the mucosa of the small intestine was con- 
gested. Tlie liver, spleen and kidneys were microscopically normal. 
Cultures from the peritoneal fluid after twenty four hunrw in the 
incubator showed an abundant growth of a minute diplo-bacillua 
Birnilar in appearance and staining reaction to the organism origin- 
ally inoculated snbdurally- From the meninges and heart's blood 
a few colonies of the same organism was obtained. 

Guinea pig No. 438, weight 740 grammes, was inoculated June 
26, 1901. in the left subdural space with 0.S c.c, of an emulsion of a 
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twenty-foiirbour brotli aod a twenty-four-hour sernra ciiltnre sec- 
ond from original diplo-bacilLiis isolated fram hip joint of heifer 
noted above. Tht* animal jumped during the operafiou and the 
brain waa probably somewhat injured, D(>ad June 30, 1901. At 
autopsy extensive extravasation of blood was present in the subcu- 
t&ueous tissue over the skull. The brain was very sof* wilh eonaid- 
erable hemorrhage at «it(i of inoculatioD. 

Direet covertjlip pteparalious from the meDiugee showed no 
bacteria, but tulturee in broth and on serum from the same source 
showed a few colonies of diplo-bacilli indistinguishable from those 
inoculated. Similar preparations from the heart's blood showed no 
growth. 

Guinea pig No. 489, weight 455 grammes, was inoculated June 
26, 1001, intraperitoneally, with 1 c,c. of an emulsion of n twenty- 
four-hour broth with a twenty four-hour eerum culture aerond from 
original diplo-bncillua, isolated from horn of boifer in case noted 
sbnve. Also O.i c.e» of the same material aa above wjiw injected 
high into the right nostril. Animal still alive and well four months 
later, having exhibited no symptoms in the meantime. Animal 
was used for another purpose, 

Guinea pig No. 440. weight 395 grammes, was inoculated June 
26, 1901, intraperitoneal ly with 1 c.e. of an omulsinu of a twenty- 
four-hour broth with a twentyfour-hour aenini culture &^econd from 
original diplo-bacillus isolated from hip joint of heifer in case noted 
above. Animal wns also given 0.4 c.c. of the same material as 
above high into the rijrht nostril. No symxitoins having arisen four 
months later, the animal was need for another purpose?. 
It will be seen from the above inoculations: 
jl) That the extremely short dipIo-baciMus or dipoi'oceus iso- 
lated from this case was similar to th.it isolated from Ihe ease 
noted in the last Biennial Report, page 433. If thit^ organism is 
not a variety of ftadflHs kaeinniTha<fica septivat^miae. it is cloeely re- 
lated thereto. 

(2) That thia diplocoecoid bacillua, when inoculated subdiirally 
in guinea pigs and in one rabbit, produced inflammation of the 
dnni, while in guinea pig No. 437. a catarrhal inllammation in addi- 
tion was present in the peritoneum and intestine. 

(3) Intraperitoneal inoculations in both guinea pigs and rabbits 
were negative except in rabbit No. 440. 

l4» From all of the animals, rabbits and guinea pigs, that is, 
which died after inoculation with this organism, tbe organism was 
recovcDed in pure culture. 
9 
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(5) While thp «^ove raenfioned inoculations are intenwtiDfi, 
they need to he giipplcnientpd by iDonilations in rattle before anr 
eonrlUBionB ran lie ilrown theivfrom. 

Ifndvrwtmd. Ottrr TnU Vountj/ — Oct. I'i, 1901, Hrs. Brlnili»ll and 
Wilaon vlaited the fnrm of Ole Hagan, four milea oorlli r»f T"lldf^ 
wond, Minn., iiinl made nil JUiTopBv on the body of a rwyyeaM>t<I 
Hii't'W (l^ad hixrern \nn\rH pn-viourtly from malignnnl raUrrli. 

In -Tilly, Htftl, Mr. Hagan had lost a heifer wifh the di««st'. 
Hhe hnil lii'cn in iuihIiitt In a hcM-d two iiiilefi away fioci home. And 
when fihe bei-aine >*irk wuh broii^lU home, where she died within a 
few dayf4, She wai* k^'pt while iit home in an old nhed near the 
bnrn. In Anguwt. another heifer died^ Phe had been ninnin^ in 
a flf'ld ijdjoinini^ tin- nhed Jind to whirh they oei-nsionally had ncri-ss. 
October Ofh, the steer wbivh was exnmined became sirk. He nlm 
had been I'unninfr wUh the <'flt(le in the distant pasture, bnt liad 
b^'cn with the home ht-rd while both of the previously mentioned 
animals were siek. He died October 2;ird. about (J p_ m- Tb^ 
weather at tho time wnti cool and not much dofompoBiiion had eet 
in when the exiiminiiMon was made» October 24th. 

A very offeaRive diuchac^'e wna present from the nostrils. On 
removing the lower jaw, the posterior pharyny wsifi fonnd to he 
Htndded witli tmnill nlcers irnd the whrdf* surface covered with a 
yellowifth, j>lantie, fniiURmellinfr pxudate. The horns were some^ 
what loose, and on reniaval showed the lining niembrnne** very 
nmrk(Hlly inllnmed. One hip joint, when Ojjened. showed a large 
(pjanl iiy of blood Ihiid wtlhin the eaiity. There had been some in^ 
Ihimniafioii of (he pleiiva. peritoneum and pericardium, 

Oirect eovtrwlip preparations and yennn und broth rultui'Oft 
were made from the interior of the horn, eye chamber, pbaryni, 
plenra. iiericiinliam, irall hiadder and hip joint. A piece of ulcerated 
tisune from tljc upper jfharyiix wan placed in % per cent ah-ohol for 
histulo^ical >*hjdy, 

Direcl coverwlip preparations Btained witli eosin and metblyene 
blue from the interior of the born and hip joint showeil uiimeroiia 
snmll dii>lococci or diplocoeeoid baeilli. Tbo&e from the pericardial 
fluid and eye i-hatiibcr showi-d the same niicroor^inism, and in ad- 
dition, Hnmll, motib" baeilli. probably B. coli cQmmiiniJi. Those from 
the ^iiU bladder an<i heart'** blood showed li. t^oH r'/mmuHss \t) and 
a hir^e pnlivfiictive i?i bacilH. Those from the Ibroat showed a 
great number and variety of bacteria. 

(.'ultuivs in broth and serum from the interior of the horn and 
hip joint «howt^ many small diploco[.ci or dipiococcoid bacilli siral- 
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lar to thoBfi found in the direct cnverslip prei»!irationfl. In jiddition 
the cultures from tbe horn showed a f<*w tnrge putrefactive (?) 
bacilli. Cultures from the i>ericardial llnid and tbe f?Te chamber 
showed the same tliplorocci op diplocorcoid bacilli in smnn num- 
bers and gi-eat numbers of the large putrefactive (7) organism as 
well as B. coii vouuttunis. Cultures from tbe heart's blond and |>all 
Madder showed ouJy K. toli commwins and birge jmtrefactiv»^ ttacllli. 
Culturt^e from the throat i-ontained a great variety' of micro-organ- 
ismn, tboiif^h tht^ dfploroccna fonnd in tlip horu. hip joint, eye 
chamlier and peiiciirdial Hiiid was apparently absent. Pressure of 
other work at this time prevented the inukiug of animal inocula- 

tiODS. 

A7. Martin'/9 Totrrmhiih Stmnis Coiintif — Feb. 6, 1902, Ur. BrJm 
ball TiBited the farm of Mr, C. P. Rjiuwb. St- Martin's Towuehip, 
Rtearns County, to iiivestlgate an outbreak of cattle diHenee. Mr, 
Rau»<cb had originally a herd of flfty-fleren rattle. During tbe 
month or two previons to Dr. Brimhairs viBit, nine had died with 
fiymptoioB simibir to those exhibited by tive others sirk at the tian: 
of Dr. Brimhair^ viBit, About twenty-five of tlie rattle were kept 
in the stable. The othere were kept in other ptaeee. None of those 
which had been kept outside of the stable hud been sirk at niiy 
time, though thei-e wert* a uuuit>&r of ste<?rs uf this gvou}» which ran 
with tbe sick cattle dnring the daytime. 

One nniuial. row No. 1. had been tflken sict on February 4tL, 
was seen on the evening of Pebraary litb. when her temperature 
wail lOi.S^. There was profnse dinrrhopa, dificharge from the no«ie 
and eyen and the conjunctiva of the eyea were very mui li intlanied. 
Animal wmw very much emaciated, not having taken food wini'e the 
first day of her sicknews. On the morning of tbe 7th she was killed 
by a blow on the bead and an autopsy made. There wei-e no path- 
ological leaiona of any moment found except a slight cjitarrbal in- 
flammation of the mneuoiis membranes throughout. 

t:nltiires wei-e taki'U from the anterior chamber of the eye, from 
tbe born cavity, from periiardtal sac» heart's blood, anterior media- 
atinal lymph gland, spleen, kidney, hip joint, tbe interior of the 
uterus and from the udder. Also took nn eye and lynipb gland 
with capsule and portion of spleen and kidney. These were placed 
in Cohanscy jam aud small portions of the spleen, liver, kidney and 
lymph glands were placed in alcohol. Tbe&e were all kept cool and 
brought to the laboratory and cultures placed in the incubator, at 
1 p. m., Feb- 8, 1002. 
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Cultures were made from pieces of the spleen, kidney and eyd 
and a gland brougLt to the laboratory by Dr. B. D. Brimhall; aira 
smears. The smears fitained i\'ith methylene blue and coftin showed 
no bacteria. After forty-eight hours the cultures showed nc 
growth. 

Of the cultures taken by Dr. Brimhall, at the antopsy, there wai 
a growth of thoee from the eye, hip joint, milk, gland from the ait 
terior media stinum, horn cavity and kidney.. The growth froid 
the eye showed a large clear-stainiag spore-bearing baeillud whicb 
liquefied serum. From Ibe hip joint there was obtained a short] 
eolid stainiog bacillus and a diplococcus or diplo-bacillus. A diplo- 
coccus or diplo-bacillus in pure culture was obtained from the milll 
and tbe gland from the anterior media sti num. The growth froni 
the kidney showed a granular staining bacillna Homewhat rea<?ml>i 
ling diphthoria bacilli. The growth from the horn favity showed 
a large bacillus which liquefied serum. 

t^inee a diplocoecus or diploccoid bacillus had been found ii] 
other eaeee of malignant catarrh it was Hiippoped thai the dipio 
bacillus was Ihp piithoK^nic organism and the cultures which dic| 
not show the diplococeua or diplococcoid bacilhie were set aside. 

Rabbit Nn. 532, weight 1,527 grammes, was inoculated Feb. 15, 
1902, in the left ear veiu with 1 c.c. of a twenty-four-hour broth with 
a twenty four-hour serum culture of the diplo(oocuB obtained froifl 
the tisane of row No. I, This animal showed no syinphimfl durin 
the ensuing two montlis. after whirh time it was used for anothe; 
purpone. 

Guinea pig No. 495, weight 557 grammes, was inoculated Feb 
15. 11*02, intra peri toneally with 2 c.c. of a twenty-four-hour hrot 
with a forty-eii^ht-hour serum culture of the diploeoccua isolat 
from tlie udder of cow No. 1. This animal showed no symptom 
during the ensuing month, 

Feb. 14, 1902, Dr Brimhall again visited the farm of Mr. Haiisch, 
where he found that tliree of the five cattle which had been sick on 
February 7th had died aud that three others had become sick, twfl 
of which had died. Two of those which were sick at the time of Dr, 
Erirahall's iirst visit were now improving. Oae of these, row No^ 
2, was killed audan autopsy made,. The pOBt-mortem findings were 
similar to those in cow No. 1. Direct coverelip preparations and 
serum cultures showed a small diploccceus or dlplococcoid bacillufl 
from the horn cavity and hip joint. 

Rabbit No. 523 was inoculated Feb. 18. 1902. into the left ear 
vein with 1 c.c, of an emulsion of a twenty-four-hour broth and & 
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twentyfourliour Berum culture of the orgaulem from hip joint of 
cow No. 2. This aoimal showed no symptorae during Ibe eoeuing 
mouth, wheu it was used again for another purpose. 

Guinea pig No. 498, weight 355 grammee, was inoculated iotra- 
peritonean^v, Feb. 18. 1902. with 1 cc. of an emulBion of a twenty- 
four-hour broth with a twenty-four-hour serum culture of the dii>- 
lococcia^ isolated from the hip joint of Rausch cow No. 2, The 
animal showed no symptoms during the ensuing three moatl|«. at 
the end of which time it died of pneuiiionia duriag aii epidc?nju' 
among other guinea pigs in the same building. 

At the time of Dr. Brimhaira tirst visit to Stearns County, he 
found that Mr. Anton Knese, living near Torah^ had lost sixteen 
head uf cattle with what he thought wati the aauie disease as that 
causing the death of Mr. Rausch*s cattle. Mr. John t-tieckes had 
lost four head durini;^ the winter and Mr. Ji»s. Wtlmeffer lost 
eighteen head som<?time befori; with what they thought was the 
fiame disease as had caused the death of Mr. Ratisch*^ cattle. 

It will he seen from the above that the invcstlgatiuu of these 
latter cosea was somewhat uneatisfactory from the laboratory 
standpoint, since the materials wei^e collected under unfavorable 
eonditioUB and of the few inoculations that were made mme proved 
to be flUiveBsful. At the time the outbreak occum^d^ presaupe of 
other work in the laboratory was so great that it wai^ impossible 
for anyone to afconipunv Dr. Brimhatl to collect spcci meus. At 
That time as wpH a^ during all previoa» invi'stigatiouH of thifl dis- 
eaae, the laboratory had at its disposal no place where large ani- 
mals could be kept, it was therefore impossible to make inocula- 
tions of cattle as should have been done. 

That the diaeiise. malignant catarrh, is ooe which causes consid- 
erable loss to the farmers of Miunesotji, there can he no doubt. 
This investigation Bhould be persistently pursued at every oppor- 
tniiity. From the experience of this board, there would seem to he 
little hope of accomplishing anythfnif concerning the etiology of 
1±e disease without the inoculation of bovincH. *jinee the board 
has been in a position to make such inoculatioos, i. e,, since Jan. 1. 
1903, no cases have come to its attention. 
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SUNDRY DISEAaBS OF CATTLE, 

PleurapneumDTLia i'i]--K(Jiituvds, S. D. — June ^, 1^02, there 
was reoeivpd in the lalioratory froto Dr. J. P. Foster, State Veterin- 
ariflii of S<nith D.ikotJi, Hjunimena of lrng» cif cattle. Accompany- 
ing the sppfiineu wnn the following tliitii : 

"I waft eallpij to infi|>P(*t a herd of cattle in EdnuinilB County, S. 
iK Tlie ownPT- told n»e (»ver the telephone that the cattle were 
nffer'ted willi the following symptoms: t'ough. naeal discharge, 
and great emaciation. I suspected tuberculosis even after seeing the 
cnttle nnd befoi'e nmking a post-mortem. They ure a lot of scruh 
stuff and were brought in frf»m Rionic City about a year ago, when 
they were yearlings nnd wei^e solil off in dllTerent hunches. Aft 1 
utiderstnnd it they 'orevt' pickpd up in Minnesota and Iowa. I think 
fhey are skim milk calvps nf proniiscuoiiH breeding. The party who 
now hufi this slock got tipm in the herd in lODI. and at this time 
he n4»ticed them coughing, .\lthoagh they had the best of fnnd all 
snnimei- they steadily bpt'ume pftorer. and when ween hy me a tinmber 
of them wpi-e in bad shtipe. In sfai'ting them np they began to 
congh. The coughing ia very husky. They al»o have a dis- 
charge from the nose on extortion. A number of them have died 
daring the summer and Fall, ntid the owner said they smrlled very 
bndly some time previous to theic death. 

**r miirte jtost-morteni cxiuninations of two with the following 
resiiltw: Luug.s in vei'v bad shape, showing bepati^ed areas with 
very distinct lines of demarcation between the hepatized and nor- m 
mal long tiHsne. These hepatized areas, some of which were about 
the size of a man's hand, were thinker than the healthy areas and 
bioated up at the line of demarratiou. In cutting thnmgh the bepa- 
tiswd areas and s<pieeziiig the diseased portion a fluid oozed out of 
bt'onobioles which resembled somewhat the jniie of milk-weed, but 
more yellow in color. The lining of the bronchioles was of a dirty 
gray color. 

"The jtleura wns niurh thickened in Rpots and in some places 
there was air between the costal ]deura and the lungs, so that it 
looked lik<^ a lot of bubbles, and at fii*Ht giants resembled tuhercK- 
losis. There were nnmeruus adheMons of the visceral and parietal 
pleura and also hydrothorns. Thei*e were no tubercular lesiona 
whatever. 
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"1 imderetatid that tliere is another herd about five miles from 
thia [flaoe where the mttle are affected in the name manner. Tliej 
came from tlie same lot 1 believe, iind were shipped Id From t?!ioui 
(^ilv. TbiB diseiise pi-esenta the leeious of pueumoitia aud pleurisy, 
and 18 UDdoubtedly eimtagions. c an it be poaaible that it is true 
eontagioiis pleuropneumonia? Tlie tem[»eratures of these cattle 
were tvom UV-i.it^ to lUG". I was raieful to take the temi>eratures 
without exciting the animals; in fact, they were bo weak that it 
wa« possiMe To t;et right up to them \rithout their making much 
effort to run jnviiy." 

In an additional note Jan. 21, 1903, Dr. Foster says: "The 
specimen of hing^ and postmediaetinal gland were taicen from the 
same aniniiil. Tlie time was limited and we got the tirst one handy. 
The hepatization is not at all marked in this case. Neither do the 
lungs sht>w ilie swollen hepatization, and the plenml adhesions are 
plainly seen. I enclose lymphatic gland as a possible aid to diag- 
nosis. The pus formation is the only thing that might indieate 
tubercnlosJH in this case," 

Tlte specimens received at llip laboratory were those desirihed in 
the seroDd note hy Dr. Foster. The description in Dr. Foster's lirst 
letter was coarcrning w|K?i-injenw sent to the Hureau of Animal In- 
diiBTry. The wiM*iiineus i-eached the laboratory in good condition 
on January" 2J, Tfie lungs on section were found to contain little 
exudate. 

Direct covernlip prepamtious froai the lungs shoxved n targe 
nonmotile baitillus which produced a white growth on agar and 
iieruii] and a heavy creamy growdi on (folato and reddened Utmus 
fiolutiiiDs. From the pus cavity a gnianlar looking growth was ob- 
tained. ThiH grew very rapidly on all medin, produced no change 
in litmns media and no growth on potato. Celloidin sections of 
the edge of the absiei« and alsir of the lung at some distance from 
1 he al>scew3^ were nmde, A t the edge of t he abscens I liL^re waw an over- 
growib of conuecthe tissue, but with no intlllratlon of the tissues 
ftitb poKiaor|>lio-nncIear leucorvtew. The very thick mass of con- 
aei'iive (i*i»iie whirb constituted the wall of Ihe abscpHH showed 
a|)ou its inner aspect soa^e necrotic tissue. There were in it some 
iii't^is *t( Inaliiie dcgeneralion ^liarpl> marked off fnnn the rest of 
the iiMSue. Th*? alveolar wallh in thin ueighburhood were all 
inflhnited with round cells and thickened. Both here and in the 
rcisr iif the luii;r there was evideiMe of rhnmir bronchitfw, and around 
m>me of the smaller bronchi peribronchitis. The alveoli were little 
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c'bani^cl and the pleuni was not thtdcpBtML Apart from the abacessee 
then tliPi^e was no evidpnt'e of inflamniatioD, except vt tiie brouchi. 
There wjia on bepiitiKatiou of the lung. 

Jau. 2:!, ISHTJ, rahl»it ^"(». r>ll, weight 225 grammes, was inoca- 
lated iutrathoracicaJJy with one c. e. of an emulsion of the lungs re- 
(:eive<i from I»r. Foster. This aninial showed no s>'njpToiim up to 
April 8, l!i02, when it wjiw used for auotUer purpose. 

Jan. 22. 1902, rabbit 'So. 513, weight 1.525 grammes, was inocu- 
lated in t ravenously in thp external ear vein with 1 ca\. of an emnl- 
eion of tlie iung received tvom \H\ Foster. The animal was found 
dead on the morning of Feb. 8, 1902. At uutopsjr no gross JesionB 
wpre found. Dii^ect coverslip prepnrations in cultures from the 
various organs showed no baf-reria. 

It would a["pear from the above examiDation that the disease at 
least of the animal from whicli the spe^^iniens were received in the 
lahopator,v of this board was not contagious pleuropneumonia. 



I 
I 

I 



Infectious brDncliopiienmonia—Zfa//&y'o Hfni^hts, Brnncpm County. 
—ViiU 2, UI02. Dr. rhas. E. Motion hrouglit to the labora- 
tory a portion of lung, wrapped in a aeWHpa|)er, and four test tubes, 
each contitining a small amount of broth, and all unlal>eled. Dr. 
Cottoii said he had thai day killed and niiide au autopsy on a t:alf, 
the pro[>er(.Y of Mr. L. nf Zumbn> Heights. The t*alf had been ailing 
for Home lime anii at the time of killing showed only the lesions of 
a simple hroudiopueumoiila. The tullure« had been made from 
blood, luug^ spleen and liver, hut since none of theni were labeled 
it wiis inipoHsihk* to distingLitsli the soun-es. Fresh cultures were 
made from the lung, whieh had been cat into iu several places, and 
second cuUiireit were made from the original broth cultures. All 
were placed iu the incubator the same evening reeeival. Aftei' IBM 
hours iucubjiticn cultures frfnu the lung showed many diplcjcocci and 
large KporeheiirJug bacilli. From each of the four tubes above 
noted Uhat is, from hlood, lung, liver and spleen), many diplocoeci, H 
staphylococci, S. ro^i i.-ominHiiiH Hud i\ sniaU spoi^e-bearing Imi'illi 

wei'e ohtfiined. Since the uialerial had been so contaminated in 

the colle<'tion it was impossible to assign any etiological signifi- 
cance to any of the orgjinisniK. It ii* worthy of imle. however, that 
only diplocftcci and large sporelicaring bacilli — evidently pntre fac^ 
tive — were obtained from thf? lung- 

Mr. L. was advised to disinfect the (pjarters where the aniuial 
had Ijeeu kejit, ou the posftibilitj" that the dieease may have been an 
infectious pneumonia. Be did so and the outbreak ceused. 
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Infectioas Ophthalmift— A'car Walnut OrovG, Lyon Count if, 
ifinn. — Aug. 30, lUOl, Dr. Wilson visited the pustm^e of Mn D. 
and Mr, S., near Waluul Uruve, and collected apeiuiiiene from llie 
eyea of two head of cattle. There were abont 600 head of nattle in 
the pasture. Tbe owueit* thoiigbt that abt»nt ^0 hiid been affected 
with an eye diaeaee. but only two marked caaes of blindness could 
be found in tJie herd at the tinie. Several of flie animals had nppar- 
fntly recovered. The diaeaae was appai-ently an infectious ophthal- 
mia. Cultures were titken from the eyes of a black Bteer and a red 
cow, Theae were bowd in plain broth and on serum and plain iJgar. 
After 48 hours in the incnbator only Btaphylococci developed in 
broth and on eeruni from the eyes of the black steer. Similar cnl- 
turea similarly grown from the eyes of the red co^ developed 
Ptaphylocotci and streptococci in biotii and a few scattered colonies 
on serum. The Btaphylococci in both canes oa snbaequent cultnres 
firoved to be staphylococcus pjogenes aureurt. The streptococci 
failed to grow in second generation. 

The convuleacent stage of the diaeuse. tbe limited number of 
animals examined* together with the apparent uonajrecificity itf the 
recovered organisms, furnished insufficient data from whioh lo 
ciraw conclusions. 



Infectious Ophthalmia— -.lijo/ci? County. — Nov. 13. Iflfll, Drs. 
Drimhall nod Wilwon viKitod llie farm of Mr. P.. '2^ niil<*s north of 
Slinnoapnli^, in Am>ka County, and took euUnres from thp eye** of 10 
calves, all of which, with a nuuiher of others, were exhibiting aymp- 
tr>ni» of an acute. M|»pareritly iofcctiotia and in mowt cuse»^ nl'*erative 
ophthalmia of one or both eyes. Tlie aninmlta were in a herd of 50 
or 60 spring calves and yearlings, almost all of which were ov had 
l.)een affected. They were ia a run dotvn condition of health, having 
Ixeu fed since failure of pasture on wild grast* hay. They had bad 
very poor rare iu general, tbe owner being nl>Hent and only <'arok*ss 
flud laay attendantft In charge. The animals were caught nud a 
sterile cotton swab ruhlied over the Hurfa<^e of the cornea or into 
the uleer if present. This was then iooculated directly in the ear- 
face of Lofller^^^ blood serum in 10 instan^'ea and into plain broth in 
tine. 

A rather small diploeoecus resembling in morphology gonococcns^ 
vas present in nil of the 10 cultures. Id the nine broth cultures. 
«horf chains of eocoi iu pairs of the size and peneral appearance of 
the diplocoeci already noted were also present. These were not 
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fieen in any of the »enim t'ultures- Tbev were ppobablv the out- 
growth of the dipliHocri hh deveIo|*ed In liroth. and (.^ould not be 
Been in i-ultures rni ndiil ineriia. In live of tlie nine broth cultui-es 
and iu six of tbe ten jserum cultiu'eB, u raiher large etajihrl 0004; cub 
was pri^ent. In sis of the nine broth cultui^eft. fthort, belted. 
baiilli or elongated diploi'ooci were present. None were seen in any 
of the cultures or seruuL In two of the broth euhures chaitiH 
oe^mrred (if apparently these same bacilli, Xo such chains ^rere 
foiuid in ;iuy of the seriun nilttireft. In one broth and in one 
serum eultui^e, Ji rather sliortn slender* evenly staining bacillus with 
pounded ends was present. It did not appear in any of the other 
cultures. 

Ir wuuld appear from the above that the only organism cou- 
Btantly present wan the diplococcus first described, with its pos^aible 
variety, the streptoeoccufi, described under broth enltnres. Pressure 
of otber work and lack of Htablin^ accommodation for cjittle pre- 
vented the immediate further examination of these cnltnres. 



Mycotic 3tomfttitia^ff///A*vK^/f. H. />.— Feb. 11. l!)i>3, Dr. Brim- 
hall went to Higbmore» H. D., to assiBt the authorities of that state 
in invewtipiliuf: un oiitbre;ik of diHease of cattle which very much 
resembled foot and muutb disease. 

About ChriBtmaw, 1902. one of these animals, wliirb had previously 
been heallhy (llicy all hiMiuK l»epn in ipiite good fuudilion when 
brought in from tlie range some weeks Ijefni-e) liecame sick and 
died. The oaly Byniptoins observed were sttre spots oil the miicoiiB 
mcuibraue of the mouth aud abiau llie leat«. 

After tlje death of this Jinimal and prior to Feb. 3. 1903, 10 other 
animals nf the same herd died. In the meantime they had been 
running to water dowu u lane past the farm of Mr, B,, whose cattle 
alB*» wert lo water wJtli them. Ou February l^t the herd of Mr, A- 
waM se]Kirated froia thai of Lis ueiglibor jind thereafter kept in a 
small eiiclo8ui*e away from all of the cattle. At the time of Dr. 
BriajhalPs vlwit- FiM^ruary 12, 18 of the anitnalw had died* a mor 
tallty of ;i7i iiei- rent. The owner thought thai all Ihe rest i>t the 
herd hud had the disease in a mild form, ^one of the animals were 
sbfiwinj; any symploniT*. esrepl iihout ei-^hL and these showed 
only small uU-ei's about the upiier lip and dental pad. These were 
very Irre^ilar in form and some of the rnime animals hud senb« 
upon the ead« of tlie teats, aud in <me caae thei-e was ;in ulcer which 
was covered by u suiall scab upon the posterior part of the udder. 
There was also one other cow whiHi had apparently recovered fi-om 
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the dlwi^se wbkli shewed «rars on the (eatw, luOUaliiJ^ tliiH at 
soiTtt^ lirt'vKms tinit- Iht-v lisid beeL covered with aorea. 

i)u auryp»y the imiiiial fruni nliii^h the vpeL-iuiens were received 
showed Theskiu i-ed jiIkmiI the righl hind ankle (perhaps froat bite?). 
A few hiiujill enlhipsed ;ireus in the anterior lobea tjf the JungH and 
alao <|UJte a uiiniber of well defined Buiall lueuiorrbagie areas m tlie 
right aiUei ior lobe were I't-eseiit. 

Ttiese iiivsis were long and narrow, iadleating tlie involvement of 
several lobbies. On tht* siirfih-c uf the breast bone and in tlie aniscleB 
of the cheHt wert? li;emorrliagic umis- H;pmorrhagie areas wei'e 
al»o riiuud on Ibe »pleen and one on the ouieutum alxiut the size of 
a quarter of a dollar. Aside from this the other organa np|>eared 

Althoiigli the disease rewembled in many respects true foot and 
numtb iliseiise. Dr. Hriniliall was satiHtlprl that it was not the same 
dieease, but probably the ilisease deftcribed by J. \V, Couway of 
Obio and various other observers as rayt'otie stomatitis. 

Feb. 14, I9i)'4. Dr. Brimhal! brought to the laboratory cnltnres 
in broth acd a swab from the cow noted in the above antopsy. 
These cultui'es had been collected without pro|>er apparatns, sterl- 
li3MiTif>ti of the organ having been made by a burning pledget of 
rotton Roaked in alcohol. 

I'wiTorefi were made from lung, heart and spleen. After 48 
licmrs in the inenhator cultures developed as follows: 

From the lung, short eoloD-Uke bacilli, some of which were al- 
most dij»lococcoid. A number of sab-eultiires were made from 
tliese cnUures to determine if possible the presence of B. borisrp- 
ticus. Nothiu«: except inolih* |c"loul bat^illi were nbtaiiied. 
Heart e blood, uo growth. 

8pleea. long, ^lender bacilli and large thick, sporebearing bacilli 
{hiixh probably conianiinationsj und B. coli cowiitutiis. 
From the IJver, B. roli commuiti^. 

flilttireB were also broug;lit to the lalwratory at the saaie time 
^y Dr. Brimhall from case Xo. 2. noted above. These had t>een 
niaiie from The udder tmd teat of a living cow. 

After 48 honrs in the incubator cultures from both teat and 
udder showed only ktf/phf/kn'mTtis pyofffiira aJhufi. 



Coal Tar i H Poisoning— £:a5f Cftain Totcnship. Afartin Co. — 
A|)ril 2y, 1902. Dr. Anuand visited the farm of .Mr. ^. C. McR. of 
Martin Co.. Minn., Ut investigate a refiorl of supposed hiemorrhagic 
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eepticffmjit- April 22, the owner liad made a watering trough, cov- 
ering the boards with what he supposed to be coal tar [\, e, material 
In a tin can fonnd hy the owner when he first moved to the place), 
April 23 ull of the stock (eight or Itij, hut one cow and the oalvefi 
refused feed. JUost of them showed «onie general weakneas. The 
calres were taking milk and did not sicken. The owner gave all of 
the ulfected animals milk and Unseed oil. One animal died on 
April 25 and another on April 2S. On thia last anima] Dr. Annand 
made an autopsy, Deeomfxpsiticm had set in to some extent and a 
poet'inortenj esaminarioa was nnsjitisfactory. The tttomach was 
Inflamed and tliere was a slight eongestion of the bowels. At the 
base of the brain was a lia^jnorrhage with surrounding congestion. 
From the condition of the stomac-h and the liistor.v t*f tliis ailment 
a provisional diagnosis of rarbolic add poisoning was made. Two 
portions of the ftpinal cord, together with piec^PB of lung, kidney, 
BpleeL and heart were removeil and placed in formalin solution. A 
Bwab culture from the base of the brain wae also taken. 

On receipt in the !at]orato»\Y, cultures from base of the brain 
were inornlated into fresh material, Onlj B. volJ communu wa« 
present, tawing to the fact that the tissues had been placed in 
formaldehyde, it was impoBsihle to make any cultures therefrom, 

Neic Rich}tinfl, Wasevd Co.— {Cattle)— T>eQ. 8, 1902, there w-aa 
reoeived in the laboratory a small portion of tissue accompanied by 
tJje following letter: 

"This Bpecimen of lung is from an eight months old calf- Fieaa^ oxamine 
aad iDform me it It is dangerouB to nee the Aeabj and oblige, 

E. E. VER PLANK/' 

Owing to the condition of the specimen when it was receiTed in 
the la!»oratory no satisfactory examination was possible. 



Eczema — Sf. Cltrnd, 8t{-arn>t Co.— Feb. 7, iyo3. during an in- 
refitigsitioD of swamp fever on the farm of Mr. H., 12 miles noptb of 
St. t.'louJ. Minn., the attention of Drs, TlriinlmH and Wesbrook was 
called to a condition present in a numher of cattle on the place. 
Various areas of the bodies of the animals were covered with moist 
patches which resembled ecKema. Close examination of the skin 
showed the presen*.'e of minute fja|)illa' which, when scraped, left a 
bleeding Hurface. Later in the disease apparently the hair became 
loosened and conid be readily pulled out, having at its roots a dry 
whitish material The skin was thickened and involved over Bucb 
bare areas. 
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A number of tliorouglibred cattle wev^ atfected. amongBt them 
A email male ^bortborn calf not quite one month old. This aDimal 
had the disease in iIb earliest stages and the hair was not loosened. 
Farticurarlj affected was the skin under the throat and later along 
the belly. From underneath the throat after clipping off the hair 
and stTUpinp: the surface with the blade of a scissors, a small piece 
of skin was snipped out and placed in Zenker's fluid for microscopic 
exaiuiaation. 

t^ome of the haii- was forcibly pulled out with the material at 
its roots and with some of the scrapings of the surface of the akin 
were placed in a small coverslip bos to be examined later- 
Smears were made from the surface of tlie papiliie, whose edges 
had been scraped off for microsropic examination and a culture by 
means of a sterile »wab was made from the area from which the 
Bkin had been removed with the scissors. This culture included 
the exudate from bleeding surface and scrapings of the cut odges. 
Cultures gave a yellow and a white ^taphyfococctis and a abort 
thick, non-motite bacillus tliat grows with a transparent growth on 
agar, reddens dextrose and maltose agar and blues lactose and 
Biiccharose. No change in litmus milk. No protoaoa were found 
on hair or scabs. 



Streptococcna InUctioji— Fa ribauU, Rice Co. — On Feb. 1ft, 1903. 
there was received in the laboratory a cow's foot and ankle from 
the School for Feeble Minded, Faribault, Minn., with the follow- 
ing history: 

"She had been having this trouble for about uine weeks. First 
started on the upper margin of the cleft of the hoof. Later the leg 
was lanced. Cow lost strength nipidly and became greatly emaciated. 
One other cow showing same symptoms: that is, as far as lameness is 
«roncerned." 

On February 20th this specimen was opened by Dr. Brimhall, 
exposing the sesamoid sheath, in which was a great qnantity of 
purulent matter. A portion of the tendon was necrosed. 

Cultures were taken fi'om area dose to the pus cavity and also 
from the pus itself. 

Direct coverslip preparations stained with esosin and methylene 
blue showed many sirf/>/o-and stapht/lococn and small bacilli. Cul- 
tures iu broth, on serum and on a^ar after 24 hours in the incubator 
showed streptococci^ staphylococci and small motile bacillii which 
on sobBequent caltnres proved to be li. voH comvtunis. 
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MENIMGLTIS IN HORSES, CATTLE. SHBBP AND SWINB^ 



I 
I 



Introdttciort/. — Meningitis in horsPB, rattle, sheep and ^wine hjt 
oc<*iirrf»r! in MinneBota in small i^nliited ontbreakrt a iinmbiT i*t 
times iinring tlif^ Uist few vpju'h. The tirsl oiitbivak iuveiitiKaf^*! 
in detiiil by this bonrd was that reported in the Bi^^nnial Report fop. 
1898, page 180, in wliich an organism uot distinffnisimble fnim 
tliphteoi:(^ift iritraf'i^Ihfiiins vtrninffifitii^^ Wvichselbannt. was isitiiat-'d 
from the central nervotifi avHtem of a cow. the fifth to die on a farm 
near Rosemount. In the Hiennial Report for ISlJStlOOO. page 459, 
two other oiitbreake in cattle were reported; one at tl^' State Ex- 
periment Stotion. and the other near Lake Minnetonka. Both of 
these were i^howu to be due to diplocorcus pjiritmoiJur. In Ihe same 
report, patjea 285 and ■IIJO, \& recorded the history of an outbreak of 
meninjntis in boraeg near Herman. These were tjploal tasea tsevea 
in all) in history, svmptoniF and lesions. Tlie last inoculation ex- 
I)eriment from this outbi^ak reported in the previous ISieuuial Re- 
port (see page 462, hoi^e No, :j) was incomplete at the time of the 
writing of the report. The first portion of this experiment is here- 
with i-epeated in connection with the final ret^ulte of the experiment. 

Horse Xo. 3, Very old. Tested with mallein, May 25, l!K*i); no 
reaction. Tnorulaled into left rarotid artery May 20tb with 3.;j r.c. 
of twenty- four and forty eipht-honr broth culture, emulsified with 
twentyfonr sind forty-eij^ht-hoiir serum culture of di|dcieoceu8 of 
Herman meningitis ^ioi-l\ scH-ond culture from brain of horse \o, 2- 

Animal showed no symptoms up to and including June l^th. and 
remained well (no rise of temiierature). 

Jane 15. muo, at 2:30 p. ni., animal inoculated suhcutaneaiiHly 
just back of left shoulder with 5t)0 c.c. fonrtyei^ht-honr plain broth 
eulture of diplococens from Rerman meningitis stock "original." H 
(Not passed through horse Xo. 2.) Also flobtutaneously behind left 
shoulder with 500 e.c. forty-eighthour plain broth culture of dip- 
lococens from Berpian vicnfrtgitis stock; third culture from horee 
No. 2. 

Friday, June 22nd, specimen of pus colleeted fiom abscess on 
left shoulder. AbstesB had oj>eued itself within the previous hour- 
Direct eovei-»lip preparation* showed abundant diplococcl. So 
other nucroorganisms observed. 
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Cultures OD IxifUer's eerum and on [»lain broib after tweul^v-rour 
bourRJD iiiciibatoi- showed onlv diplofocci i>r**flfiit/" 

Nothing further incurred until SiindaT luortilLK. Jul.v H, lliiM), 
when hoi'Hf^ muk-ed bv ulleiidant to be aji^jareutly 'off hie fi-ed." 
Hnuday I'veiiinj^ wiia dowu, iiiakia^ fre(|utnt fefTorts to ii^e, bcinp 
aj.»pureiklly weak in his bark. Wnt^ able to rise cin bis for** fcH*t. but 
roiild proceed no farther hnvard m^ttiwg np. Horse trii^tJ Ut eat 
wbile down. Temperature taken Ttiesda^v, Jiily lOtb, at t\ \k m<f 
mibnonnal. Aaimul found dead morning of Wednesda.VH July lUb, 
tftiU warm. 

Autopsy ut ft u. m* on the saiiif day. rongcstion of veBwele, 
partieubirly tbe nifnute eupilliiriefl of the phi. Ni> TmirU<"d <»xiidiit*> 
in brain, ^imiliu" c-on^estiou in vee^eU if eord in I'en^ieal nnd lum- 
bar regiouB. Tht» li^ft Inng showed numei'^niB nniall nodules, bouic of 
whieb eontaincd a obf-eKv deposit wnrnmnded by n ton^b rapeiile. 
One old flear and onn nodule on thi^ naAuI septem. No uleere. 

Direet coverHlip and weruui jind broth eultiiri*« wen- niftde fiT>ni 
thp ineningcs nf UO the wupi'rior wurfneo of the eerphrum: lb) infer' 
ior ^urfae4> of the temporal lobea; (e> een'ieal I'ord: idl lumbar i-crd. 
<'ulnn*en hIso wfre tak**Ti frion one TKidnle in liinp. 
Direct Coi^eraliji Prrpfirtitiimft. 

(a) From Kupei ior surfarp of i^erebriini showed nu bac*- 

terin. 
<b) From ba^e of brain, a few drijlocooei. 
(c) From eervieal <'ord, nianv dipliifocri. 
\6\ From lumbar vuvi\. few diploi-oeei, 
(e) From variouw m^dulew in lmi;r, no iMieterla. 
CulturGl Examinntima. 

(a) From Biiperior Hurfat-e of cerebiuni, no ^'rowl b 
either in brotli or on ei-nmi. 

(b) From Imwe of brain, in broth fair growth; on serum, 
jilnuit twenly colonii-s of diph»eorei. 

(c) Froui (ervi(-al eord, in l>rotb, good growth; on wm-utu, 
luimeroue isolated rolooie^, all dlploioe<'h 

(d) From lumbar eord. in broth, fair growth; on serum, 
about twenty eolonies of diploeon-i, 

(e) From nodule in lung, in broth, very abundant 
growlti of Kmiill unevenly staining bacilli, prob- 
ably /f. vfdi rommumM, 

The reaultH of tbese two inoi-nlations mee tbe above and horse 
No, :i, |Nige4ti2. Biemiial He|H)rt for iMni M*ipn) would Heem to prove 
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beyond a doubt tbe j&tiological relatinnship of ^ipJococcus pneumo- 
nite to tbe diaeaae. 

The following is a detailed statement of the examinatioiia of 
^.aseK of meningitis made frum -JaD. 1,1901, to April Zi, 1903; 

Osftki^, Doitglofi Countj/ \Horsrs) — Nov, 28, 1900, Ur, BriDiball 
visited the furiu of Mr. F_ P., nttir 0»ali)H, Douglas County, to iovee- 
ti^ate the cause of dealh in horaes. Mr. P. had lost four horses m 
a ntlle over a weelt, and a fifth bad been sick, but recoveredp Those 
whii'h died were sick from twenty -four to thirty-eix hours- As they 
hiid ull been dead several days, post-mortem examinations were out 
of the qneation, but from the descripfion given by the owner, Dr. 
JtTimhall felt certain that the catiee of death waa due to cerebro- 
spinal meningitis. 

Another man living about ton milea north of Oeakis had lost 
live horses with vlmt he thought was the same trouble, but they 
bod been dyitip ont* at a time for a period of three monrhsp The 
diaguosiB was very doubtful 

Toroh. Sieai-ns Countt/ (Cattle) — On Jan. 12, 1S)01, there waa re- 
ceived from H, Bonman, if. D., Torah, Mian,, the head of a cow, the 
fifth to di& on a farm near Torab. All tlie cattle exeept one were 
yearlings. They hud been fed with corn stalks and unhusked corn, 
The symptoms noted wereabout the name in all animals. They re- 
fainted to eat, Rhowed great prostration and were unable to rise after 
the first day. The eyes were inflamed and swollen, with considera- 
, ble diRcharge f mm both eyes and nose. There aeeraed to be marked 
fever, though teiuperatureB were not taken. One died after two 
days' ilfne^s, three after three days* illnesa and one after two daja' 
illness. 

When the head was received in the laboratory it was in good 
condition and on opening the skull well marked raeningitia M-as 
preaent. Diplococeus pneumonia was found abundantly in cover- 
slip preparations and unmixed with other organisma in cultures. 

Chanhassen Toum»kip. Career Countp (Cattle)— Jim. 20, 1901, Dr. 
Britnhall visited the farm of Mr. A. H., Chanhnssen Township, Car- 
ver County, to investigate tbe cause of death of Mr. H/s cattle. Mr. 
H, hiid originally sixteen cows and two calves. Fire of the cowb 
had died after very short periods of illness, during which they 
showed rapidly ascending paralysis. One cow which had been sick 
and paralyzed so that she was unable to get on her feet had so far 
recovered at the lime of Dr. Bi-imhaira visit that she was able to 
standi though with diilicultyn The owner gave a very clear deacrip- 
tion of the symptoms shown by cattle and Dr. Bnmhall diai:no8ed 
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the disease ae cerebrospioiil Dieningitis. Isolation of the healMiy 
pattle and diHtnfection of the stable was pecommended. No further 
Lrouble from the disease arose. 

FaribauU. Rirc- County (Ctittlc) — June 21^ 1901, Dfb. BriiDhall 
and ■Wilson, in tompanj with Dr. L. Hay of Faribault, visited the 
farm of Mr. S-, nioe miles northwest of Faribault, About the Aral 
of April Mr. 6. had lost a two-montha'-old calf, which at that time 
was being fed on milk fi"om the creamerj. About a month later he 
loBt a sijc-monthn'old steer, and between that time and June 21 six 
other oattle, eight in ali, had died- There were twenty-one aniinnla 
originally in the herd. About half of them were cows and the re 
tnainder yearlinge or six-monthi^'-old eteors and heifers. Five of 
the young cattle and three cows had already died. The owner eaid 
that all the animalB exhibited praotioaDy the same symptoms. 
They 6pst be<^ame somewhat stnpid. bad a wild staring look in the 
«ye» and seemed slightlr stiff in the bat-k. After a short time they 
all became ernzy, and rushed about the barnyard and attempted to 
bunt the other rattle and the owner. The postt^rior portion of the 
bofly then became paralysed. Throughout th(* disease all the iini- 
nials made frequent straining attempts to pass fjeees: all had dinrr- 
hcpfl. whieh in moat fflftes war bloody. The animals died in from 
one to four days after showing symptoms of the disease. The local 
Vow doctor" examined some of the sici; animals nud prouounred 
the disease diphtheria. About June 15. t>v. Hay saw oue of the 
sick animaU. whieh was almost dead at the time. He killed it and 
made an autopsy. He did not skin the carcass nor examine the cen- 
tral nervous system, but otherwise the autopsy was complete. No 
lesioDB were found except a slight degree of enterocolitis. Jaue 21 
a small red cow had been sick for two days, but the owner thought 
fthe was a little improved over what she had been the previous day. 
She presented a staring condition of the eyes with stitfnesa and 
Blight incoordioation of the hind legs. Her temperature was 102,5°, 
The owner wae instructed to ship the head and neck, in case the cow 
died, packed in ice to the laboratory, 

June 25, at 9 a. m., there was received in the laboratory a head 
of the small red cow described above. An examination was mude 
at once by Drs. Brimhall and Wilson. On removing the skin a few 
Bmall hiemorrhagea were found in the subcutaneous tissue on sides 
and back of the neck. None were found on the under yide of the 
neck. These may have been due to bruises received from the rope 
or chain isith which the animal had been tied. The pharynx was 
markedly inflamed. On opening the skull the vessels oE the pia 
10 
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wpi'e found ea^^fliged with blood aud coneiderable pufi was present 
in the aalci, e8i>et'iaHy in?ar the base of the cerebrum. (AH of the 
ti^Bues werp very nkely preeervt-d; lar^j^ cnkes of ico w^rp still 
present in the barrel containing the aperiiiien ivhea it wafi received 
fu the laboratory.) 

Direct covei-slip preparfltions and broth and serum coltnreR were 
niHde from the lia'5iorrlmgic ^^uhcutaneoiis areas nud from vanous 
portions of tbe meniD^es. The iipjier two inches of the spinal eord 
divided into onebnlf inch we^iuents witli portions of the cortex of 
tbe left cerebrum were preserved in alrubol and formalin for liis- 
tological exam ilia I iou. A portion of the medulla asejitiially re- 
moved was used for iuociilating rabbits Nos, 43fl and 437. Tbe di- 
rect coverslip piepiirutiouH were Ktaiued with eoniu aud inelhyleDt 
blue. Careful eeui'cb of all of them showed a few pai» of dip- 
lorocci ID those fniio the meuin^eA. rulturep were examined after 
twenty-four hours in the incubalor. Two bmrb Hud two eeruni cul- 
turen from tbe Hub<'utaneoi»< hiemorrha^s developed no bacteria. 
Of the eight cultures from the various portioua of the meninpeB, 
tiv(? — three broth and two serum — gavt- a growth of uoiall. slowly 
^rowiog diplococcua, which occaBionally showed rhaiup of four to 
ei|*ht individuals. No other bafttria were preaent In uiiy of the 
rultui'es. Second rulturee frooi the original ones from the men 
ingea wei'e sown hoavily in the broth and on eerum. and after 
twenty-four bourn in th^ incubator were used for inoL-ulation of 
rabbits Nob. 442 and 44't, and of guinea pigB Nob- 441 uod 442. 

Rabbits Nob- A2i\ and 437 inomlated subdurally with an ^mub 
Mion of tbe mt-dulla of tbe cow noted !*VH>ve. died nfter aix imd 
eighteen days res] natively, having shown Nyuiptouis of nn^ningitis, 
viz,, exciteaient. holding of head to one side. stu]ior and deatlu The 
symptoms had begun thirty-six hours after tbe tnoeulatiiin. At au- 
topey no lesions were present except in the meninges, where the 
vessels were intensely congested, and some r»f the snlri near the 
base of tbe ceiebnim contained n small amount of pus. IHrot-t 
L'overslip preparations and cultnivK in broth and ou serum showed 
'iiftlocGrcun pneumonia', appai^eatly unmixed with other organisms. 

E£;Lbbit Nu. 442 was inoeulated in the left subdural space with 
0,2 c.c. of the emulsion of a twentyfour-honr broth with a twenty- 
four-hour I-offter's serum culture of the dlploeoeeus, second fmm 
the original frotu the meninges of the row, June 27. 1901. Only Julv 
0. thift animal begun to show bilateral wetikness of the muscles of 
the fore part of the body. There was no retraction of the head. 
The animal was found dead on July 11. At autopsy the meningeal 
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vi>8et^1s wet-e fouDd intent«^ly congested. i'S|M*['ial!y at Ibe haee of 
the brain. There whs an increased amount of cerebro&ijinal fluid. 
One small hepatiztKl area was found in the right Uinp, The splt?(»ii 
waa extremely i^msill atd of dark eolorn Direct coverslip iirepara- 
tions from the meuin^'es p<linwed diploeoeri. Frcini the hearl'B 
blood no biieteriii. Cultures in broth and on Lbfiler's nerum 
showed many diploroeci from the meningeH. Those from the heart's 
blood gave do growth. 

Rabbit No. 443 was Innrulated intraperitoneally. June "27, liJOl^ 
with 1.5 e.c. of an emulsion^ of a twenty-four-hour broth with a 
twenty-four-hoifr serum rulture of the diploeoccus. serond from 
origiiinl from menioged of tow. jiIho 0.5 v.v. of the same material was 
inject**d into the ri^ht nostril. .Tnly 1(1, the first symptoms of men- 
ingitis apf^eared similar to tho«e noted in rabbit 442, The animal 
died July I-. Autopsy showed intense rougestion in the vessela 
and nienit^eB of the ftkiiH. Cong:e8tJon was most marked at Hie base 
of the brain. There was considerable increase of fluid in the ven- 
trielee. The spleen was almost completely atrophied. Direct eov- 
emlip prepanitions from the meninges sbowed a few diph>cocci from 
the heart's t>lond; no haelcrirt. (jinltiires in the broth aud on serum 
from the meninges showed a slight growth of diplococfi. Those 
from the heart's blood no growth, 

Guinea pig No. 441 wai* inoculated June 27, 1001, iu the left sub- 
dural spat'e with 0.2 c.c, of the same material as that used in the 
inoculating of rabbits Nos, 444 and 443. The animal showed no 
BjmptomB at any time during the oext aucveediag six niontlis. when 
it was o»t^ for another purpose. 

Guinea pig No. 442 was inoculated June 27, 1901. iatraperito- 
neally with 0.5 r.c. of the emulsion of the same miittrial as that 
used for inoculating mbbita Nob. 442 and 44:5. The animal was also 
given 0-5 c.c. of the same mjit<?rii]l by high injeetton into the right 
nostril. This aniiiuH showed no ^lympComEi diirtng the c-nt^uing six 
monthi!, nnd it was then need for another purpCHp. 

These etrveral inoenlatione were undertaken to determine the 
possible presenc<» of rabies virus. It would appeal- however that 
the early on**?! of the Byoiptoms j»nd death in rabbits VM\ and 437; 
th4? produefion and symptoms of meningitis without posterior par- 
alysis or retraction of the head by subdural and intraperitoneal in- 
jet'tion of pure <nlhires of the diploeoccna in rabbits M2 and 443; 
and the failure to produce any symptoms in guineii pigs Noe. 441 
aud 442 after similar inoculations with the same material; together 
with the uniform production of the lesions of meningitis and the 
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multipliffltion of diplooofcns pnemnoniw within the tisBiieu of tnof- 
iilated rabbits, would warrant the conclusion that the disease in the 
cow was meningitis due to dipUtcooctts jwcumonia; and unmixed with 
the virus of rabies or with other bacterid. This case would seem 
to be an important one owing to the difficulty Bometimes esper- 
ienced in distinguishing clinically between rabiee and meningitiB 
due to fliploconiiA pveumoniw^ 

Lucfifi Township, Lymi Cowniy (Vattlr) — Sept. 21, 1901, Urs. An- 
nand and Wilson visited the farm of Mr. J. D. 8., of Lucas Township, 
Lyon County, seven mileH tiouth of Cottonwood, Minn., to inyeeti- 
gate an outbreak of an obscure disease. Mr. S. gave the following 
des<;ription of the cases: During the summer the cattle had been 
divided into two herds. A portion of them was kept on the farm 
on high rolling ground sown with rape. The other portion was in 
a large public grass pudturi? nt^ar Trat-y- July 28. 1901. a cow on 
the home place was nclitt'd to be siL-k, and died within twenty-four 
hours. Three weeks later or about August 18, a calf became »ick 
and when apx>arentiy about to die on same day was killed. Three 
weeks after this, or about Deteniber S, another cow V»erarne sick 
and died within twenty-four hours. One week later, or September 
16, four young onttle, three of which had been broutjht baek ten 
days previously fr*.»m the pasture near Traey^ all became BJck. Two 
of these at the time of the visit of Doctors Annand and Wilsnn were 
apparently better. The third was becoming slightly vorse aud the 
fourth was almost dead. The symptoms as deaeribed b.v the owner 
were refusal of food, trembling, bellowing, ^^drooling'' from the 
mouth and an entire inability to swallow either food or water. 
One nf the animals had beea apparently blind. No bloody diS' 
charges were observed from any organs of any nf the nninuils. 
The two yearlinyp which wore a[»parently on the ruad ta ri'covery 
seemed somewhat emaciated and had some difflculty in swallowing, 
but were able to chew their cud. The third spent nioBt of the time 
at the watering tank with bis nose immersed in the water and 
made a *'champiBg" motion with his jiiws as though altempting to 
get the water into his mouth. It eeemed entirely unable to swab 
low. It was very much emaciated, the eyes being notably sunken. 
The fourth animal wad down aud appaaently unable to rise. It was 
breathing in a jerky manner as though in pain. It made no attempt 
to swallow, though it frei^uently champed its jaws. There was con- 
siderable drooling from the mouth. (The temperature wf all the 
animals examined was normal.) The animal was killed by a blow 
on the head and an autopsy made at once. Careful examination of 
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the tongue and throat regions revealed no Imoim t-xeept a slight 
congeHtion in the posterior nares and throat. One-half the uuiiuarA 
body as well as the whole of the neck was skinned, but no lia?iiiorr- 
hagie areas wtji-e found. A small sli^jhtly hieinorrhaglc spol was 
fonnd on the wall of the third stomat'h. The apleen was shrunken. 
A careful examination was made of all of the internal OE-gans, and 
no other lesions were noted eseept that both kidneys were on the 
right side of the ahdonten, an apparent anatoraieal anomaly- The 
rondition of the central nervous system was somewhat disguised 
by the method of kiniug^blow on bead — hut so far as rould be de- 
termined no evidence of meningitis was present. IJirect coverslip 
preparutioEs and cultures were collected from blood of the carotid 
artery, from luug, pericardial fluid, heari'd bloud^ spleen, liver, and 
meninges. 

One of the two seniui cultures from the hlood of the carotid 
artery developed one coleny ijf streptococcus pyogenes aureus. The 
other culture and one of the two hroth cultures remained sterile. 
The colony which developed may bave come from the knife with 
which the artery was severed. The only other micru-organiem 
found in any of the cnltures was a large oval spore-bearing bacillus 
which grew at room temperature on the surface of one of the two 
serum coltares made from the liver. Another serum (culture from 
the same source showed no bacteria. These cultures were made on 
the op^.'n prairie with the wind Mowing a gale so severe that the 
alcohol blast lamp was frequently extinguished. No bacteria of 
ony kind were found in any of the direct coversllp preparations. 

Oct. 5. 1001. Dre, Brimbnil and Wilson again visited the farm of 
Mr. J. D. B., and examined several cattle sick of the diacase de- 
ecribed above. No animals were dead and it was impossible to se- 
cure any for the porpoae of autopsy. Careful study was made of 
the i'linicnl symptouis and despite the previous negative baeteriol- 
ogieal findings it waa thuu^ht that the diecasc was meningitis. 

The history of the onset of the disease and the symptoms in 
these leases point to infectious meningitis. The normal tempera- 
ture and the apparent absence of specific bacteria from the tissues 
of the sick animal, however, make the diagnosis of an infectious 
meningitis doubtful. 

Crow Lake Tomtiship, Sfcams County (Catth) — Feb. 26, 1902, Dr. 
Brimhall investipated an outbreal; of cattle disease in Crow JaiI:** 
Townwhip. iJ^tennis County, near Belgrade. Cattle on aeverul differ- 
ent farms bad been dying of the dieease, which presented some ob- 
icnre symptoms, but resenihling those dearrihed in the preeediuB 
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oulbi-ctkk, Ko cattle were very sick at the time of Dr. BnmliuirB 
viBit and none could be obtained foi autopsy, Frniu the owiicr'rf 
dL-eri'iptioE of th<* syiiiptoina and from the fijmptoms soen by him. 
Dn Drinihull was of the opinion that the cattle had been Buffering 
from mcnin^itie. Disinfeotiou of stableSf etc,, was ret otn mended 
and no more <;HBt^d were reported. 

Bardeti Totmship, CotT-er CowtUt (S*cinc)—Jan. U, lOtS, Mr. (\ P. 
C. of Barden, Carver County, shipped to the laboratory three piRB 
of wluoh he (jave the following history: "The original litter con- 
tained nine pifts- They were born about ^^pt. 1. 1002, and had 
thriven well all the season iinlil aboat the middle of I *<?<■ timber, 
when one was notiet-d having some trouble, whit-h seemed liiie flts, 
coming on nstially after they first camo to the trouj*li in tlie inoruing. 
They would get up to the trouph rtud t^tiwt to eat jind tbeu gnd- 
denly hack up and Eometimes would fall Hat :tnd breathe very bai-d 
with a grunting noise. Tills would luft for an hour oi- nioi'e and 
then they would apijarently be as w&H ae ever. These spelU 
became more frequent and longer in duration. The pijrs died after 
about two weeks' sirlinenH. Seven died, two were whipp*'*! to the 
laboratory along with a third healthy jag from another litter," 

After arriving at the Tiflhoratnry of Animal Research the two 
flick ones showed spells similar to attacks of epilepsy, the emaller 
of the two having it mueli more severely. On this pig [No. 28 Inb- 
orator>' ReriesK tin* following ohsei^vationw were made: Thf firwt 
attack came on the day after arrival and soon after having driinU 
water. The pi^; ''backed up' and stood veiy slifliy. He made a 
peculiar gruuting aoipe with each short, ga&ijinj; reaijiration. Thi« 
was ijuite typical of all the attat-ks. but after no attack wliirli 
occurred on the vJlst he breathed freely, bat continued to show the 
abort, iirunting respiratiou. Animal was somewhat stilf all the 
time. Later the re^^piration seemed to improve, but the hind lega 
became weak and &ull)ciently paralyj-ed so as to prevent the animal 
from atjinding up. Temperatures were taken as followB: January 
12, 10:i.A°; January 14, 103"; January UK 104.3°. The pig was 
killed January 20 for the purpose of autopsy. No lesions were 
found except a small hai'morrhage in larynx at the side just above 
the cricoid cortil«ge. The pia at the base of the niedulhi was 
somewhat ha^morrhagic. Cultures from the lumbar cord and kid- 
ney showed no growth. Those from the medulla, liver, heart's 
blood showed diplococci; from the spleen a large noomotile bacillus 
{probably ,1 eonlamination). 
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Babbits Nos. 0C4 and G84 wpre inoculated iulraTenonBly nnd 
Biibdiirntly respectively, with rultiitt-s of th** diplorocius fnjui t\\\n 
ease, but ebowcd do ajTrnptoma during tbf eiiBuing two montLe, 
nfter which time they wei-e used for other inoculationB> 

The other eiek pip, No. ■'ill, laborntoi-;*' seriey, pivt^^nted niueh tlie 
surpe symptoDiB a& its companion. January V2 ita temperature waa 
104^°; January 10, 104.0*. Died January 2A. Autopsy showed no 
gross leaions except marked injeetion of the inescoterir veaeelB, a 
few f^ollap^ed areas in one lung and some evidence of meuingitia, 
CiiltaroB from the heart*^ blood showed no growili; from the kidney, 
liver and epieen atreptotoeri in short ehains; and from the menin- 
ges diplocoeci and streptococci* 

From the facts above given it would seem that both pigs were 
suffering from infection of diptovoctus pnenmomw with a seoondary 
infeetioD of flti4>ptoeot'ei in one of tbe atiimals, Tlie low vinilenre 
of tbe organism may account for the somewhat chronic nature of 
the di^eflffe, Thp cases nve. how<*ver, too few to warrant the draw- 
ing of any Bweepinj; conrlusions. 

ffajfirard Tovttftftiji, Freedom Coimti/ (UorsfR) — Jan. 8, 190^. Dr, 
Annaod viftiterl the farm of Mr. fi. V. T- three miles east of Itleii- 
viMe, Minn., Hayward Township. Freeborn County, to investigate 
41 disease of horses. 

Bepinning about tbrep weeks prior to the onset of the first 
Bymptoms Mr. T. had fed his horses od ensilage. On opening tbe 
silo some of tbe material from tbe top bad been found considerably 
decomposed- This bad been forked off and scattered about tbe 
barnyard. When tho horses were tlrat put on the fresh ensilage 
they refused it, but after a little lime began to eat it quite freely. 

Acf'ording to the history obtained from the owner, "one raare 
was noticed not right at 4 p. m, Jan. 2, 100-1. First symptoms 
notieed were slobbenng; about three hours later uneasiness in the 
stall; at 8 p- m. noticed that animal liad lost power of deghitilion. 
At the same hour noticed the animal trembling aome. At 9 p. m. 
started to sweat, went down and unable to I'lse sometime between 
10 and U p. m. When seen, paralyzed, tongue extended and the 
animal vent from bad to worse until she died at :j p. ni.. Jan. ;*, 
l^O.^. This animal was neveu yearn old and wei^'hed 1.800 pounds. 
No post-mortem made," 

The hor&e on which Or. Annand held a ixistniortein was noticed 
to be sick on Monday evening, Jainiury o, and followed very iiiurh 
the same course as the other one except that it was not quite so 
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a^fjravated, and died about S o'clock p. m., Jan. 7, 1S)03, after 
forijv-eight lioi^rs* eUkae^B. 

Poat-niorteni made at 3 p. ni., Juuuar^ 8. On cutting tLe aui- 
mal open the firat thing noticed wns hydro-thorax and wome fluid iu 
the peritoneal cavity. The right lung was eomewhat t-f'ngested; 
the heart ou one wide seemed to be somewhat inflamed, but could 
not determine positively. It might have been hypostatie. The 
smftll intcj^tinee were somewhat mjeetcd and alon^ the ronrsf of 
the mesenteric artery of small intestineti there were bloody depoBite, 
The liver was somewhat dark in color and quite eaeily torn. On 
opening np tidaevs pustular matter wae found in the pelvis. On 
r^mnWng the head a great amount of serum escaped and about the 
cord the meningeif were more or leas injected. On removing a por- 
tion of the spine in the sacrolumbar region the vyesela of the cord 
and its coveringB were found much injected. 

A portion of the lung, heart wall, spleen, liver, kidney and 
splnul cord and the whole of the brain enclosed in the skull were 
brought to the hihoratory in a frozen condition. Rpeeiinenfl were 
examined the morning of Jan. 10, 1*J03- Tlie Inngs sbow^ simall 
collapned Areas: The heart-wall showed a hfemorrhngic portion 
Hs2 inches, lery dflrk in color and evidently a lesion present before 
death. The cortex of the kidney was much eon^^efited. The men- 
ingefi of the spinal corri nnd brain were congested but showed no 
puB. 

Portions of tii^gue from each of the organs were preserved u\ 1ft 
per cent formaldehyde and in W per cent alcohol. Cultures were 
made m broth and on Bernm from each of the organs, including 
both the meaiugea and white matter of the brnin. After forty- 
eight hours in (be incubator a growth was present in and on all of 
the cnltiiT'eK. eYcepting those from the bi'ain substamv wliich 
showed no growth on either medium. 

After careful picking of colonieB and sowing out on variouB 
mediji, the following organisms were isolated from the different 
ROiirces: 

\'i) Streptococci in long chains; very numerous. 

(2) Diplococci, apparently" dipiococcus pneumonw, 

(3) B. *wH communis. 
Heart Wall. Streptococci only; long ohaina. 

il) Streptocoeci in long chaint^. 
(2) KtiiphylococcuB (albuB?). 
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r Livt^r. ft t rep to cocci - 

Kifirici/. streptococci, 
I Meninges of spinal cord. Streptococci, diplococci and lar^^e eporc*- 
I bearing (putrofflctivf ?) baoilli- 

Mfinirtffes of hrain^ 
^^ (1) Streptococci and diplococci- 

^B f2) Staph^r'lococcua tiibiiB. 

f Brain 8ub*:tanec. No growth. 

At the time of Dr, ADnjind'B visit anotlier horee wae eiek. Teni- 
peratui-e was 100.5°, rtepiration 22, pulae 58, mneuous membrnae of 
eves wae somewhat inje^^ted. 

Jan. 28, 1903, Di-s. Briiahnll and Wilson visifvd tli^ farm of Mr. 
G. P. T. again. On arrival a we v en -year- old gray horse, No. 29, 
Laboratory series, whicli liati l>Ben sick for ten days was found down 
on its right aide in the barn. The uniaia! begun ailing on January 
11 and went down on January 18. Tbo owner- did not think nntil tiie 
horee went down that it waH Huffeiing from the same disease of which 
the others died- During thin time Wr. T. had fed it gi'uel, milk, etc., 
from a bottle, it toeing unable to swallow coar»e food. The animal 
waH apparently unable to make even an effort to rise, thongh it was 
able to fi-eely move both front :iud hind l^p;»- It could raisp its nose 
but not its head, SeuRation seemed to be entirely absent over the 
posterior extremities. Temperature of this animal was 105.2° at 
S:30 a. m„ January 22nd. This was the fourth animal out of five 
which Mr. T. had lost, the second being the one from which speeimeus 
were collected by Dr. Anuatid. Jan. 8, 1903. 

The third was the hoi-se noted by Dr. Annand as becoming >^irk 
on January 8. and concerning which data was to be supplied by 
3tr. T. The animal died January 12. Shortly after Dr, Annand's 
"visit two other horses were hired from a neighbor to do the work 
<if the farm, hut were kept in a shed apart from that in which Mr. 
*r.'» hopses had been sick. However, a door oi»ened from this Hbcd 
jnto the bam in which the sick horsefi hni\ been kept. 

Horee noted above was killed by bleeding, and an aiitoppy made 
«t once. The throat, posterior pharynx and trachea were appar- 
ently iioi-maL Lungs showed hypostatic congeation in the de|]i?n<l- 
^_'iit portioufi. and a strip of coEsolidatt^ tissiie in the center of rhe 
Sinteriop lobe about three inches long and onelialf inch wide on tie 
left side. Several areas of hjemorrhn^e from one-fourth tn oae inch 
lu diameter were found under the endocardium. The spleen was 
small and rather dried than ourEial. The liver was apparently 
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fnitv. The luleetiuea and mespntery were appnvently noriual o^cept 
for tlie prcfti.-no*- of ticveml aut^iiiiflms contuiniajf worma. — jttrontfuhtv 
(tnimlHs— in the oieeeDteri^.' arteries. The kidneys were apparently 
normal — ext^ept for a clot — extmcapBular — about the right {lower) 
kidney. On ojH'Diup ^hi* Hpiiial tord at the rervieal repi«>a ft large 
anionot of reddish colored aerum escaped. The meoiiiges of the 
brain and eord were congested, but showed nrt pne- Congestion 
wus looKt intense about the pooe and base of th*' oerebruui. In the 
Inailmr repiou if the eord small flakes of yellowish exudate (fibrin) 
were found allached lo the pia of the cord, 

Direi't ooverslip preparations, cultures and tissues fnr bistolo- 
g]<?al examination were ^-olleeted from the trachea, lunp:, heart, 
spleen, Hver^ right hock and meninges of brain and spinal i^urd in 
the cervical and lumbar regions. 

Dii*eet eoversltp prepartiotts stained with eosio and uietbylene 
bhie on examination showed bacteria, as follows: 

Liutjf^ Diploeocci, 

Eeart'ti hlootf. Negative. 

Spleen. Negative, 

Liver. Negative, 

Riffht horJi--. Negative, 

Alemnt/efi of hrain. Diplococ^i (lanceolate., eocapeulated, 
Oram staining, some intmceltular and some extracellnlar.) 

Ccrvicnl iphial cord, I>itto, 

tjUiubar spit\nl cord. Ditto. 

Cultures in broth and on serum after incubation showed bac- 
teria as follows! 

Trachea. Numerous large and small baeilli ; staphylococci. (No 
dirlococci.) 

Liinff. T>[pl(>eceei. 

Se/irt's bfood. Negative, 

Splfen. A few streptoooeei. 

Livcj: Negative. 

Eight hock\ Negative 

Metntiffft* of hniirt. Diplocoeei ( lanceolate rrratn-etaining). 

3lejiinfte» of rrrricol fipinnJ I'oytl. Diplorocci (lanceolate Orftm- 
staining), 

JJcniittfeft of hiwh/rr npinal rortl. Diploi^occi ^lanceolate, Gram-' 
stainingK 

The diploroi'ci isolated from the meninges of brain and spinal 
cord and from the lung gave a turbid growth in brnlh and after 
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tweut^'foiii- hoiirv a hligbt preripUale. Oa agnr, wliin- ir^oluted 
colouJrA itlMiiit 0.5 mm. in iliameler. 

Tn and on litmus kirtowe yuU litiiui»s dt^xtrose agnr nrlunies devel- 
oped diiuilar Co thost- ou plain a^ar. The acid rcacUou on tUene 
tnedta wiih vau'iable within narrow limita, but ther« wa» oo forma- 
tion of truf* Irubbks, 

Oil serum the iolocie« were somewhat larger iu diameter than 
on a^jar, paat_v in appt-aram-e and of tlie <olrir of tb<' utruuK 

Xo visible t-hnngt* was piodai-fd in milk after ei;;ht dJtvw" growth 
iu the Jnrubator. 

In f^elatin stab oulturea oul_v a very faint ^»wtb took place 
nlon^ the needle trark afti-i ei^ht duvB. 

Rabbit 071 was inocnlated intravfiioiisly with 0.;i <m'. of a broth 
culture, fifth generation of the diploeoccua from tliiw horse. Am- 
nial died after four days. 

At autopsy many dipiooocci were found in the exudate from the 
meninj^efi both within and outside of the leuGOi-ytek». One Bmall 
foeiiB of puH was present in the right Eunjv. ;No otht-r y;ro8H lesiond 
weri' dini'overable. 

Rabbit No. (i!*5 was inoeulated Febi-aari- 28, in left Knbdural 
space with 0,2 c,c, with emulsion of the serum culture finni this 
case- The animal bt'gan to t^xliibit gymptom^ of nienin^ttiH on Bee- 
ondday after inoculation and died seven day« later. Marked men- 
iu^tiK w:iw pi'OHent at antop«y and diplococcug pncumonitr was re- 
covered frotji the meninges. 

There can be no doubt that thes@ caaee were jiieningitis. due to 
difildnn-rim pjwiinitfiitir. Th*- wjiiik^ train of wyiiiplojnw ha*i however 
been ri^ported hy Peai-son* as b(*iii^ i'<>prndiic<"d by bim in horsea by 
feeing with ensilnge. Therefore, in order to determine whether 
fh(» enwibitT'' had anything; to do witli thi* direcl jki'odnrtion of the 
disease nr with transntitting the organism to liorsew, the fi>llowing 
«cpeHments were eondneted: 

Janmiry •) Mr. T. shipped to the lahoratni-y in twenty-fonr saioks 
over one toa of the ('nsihige. Sis of Ihese Huvkm were tilh^d with 
the half decomposed material described abore. and the remaining 
eiphfpi'n sjirlcw with gf>nd ensiiajrf'. Thr weather wa^ rohl at the 
time and the sacks were plared out doors, where they remained 
frozen for none time. They then thawed out and, bepan to de- 
L'Ompose and rnoald. 



•Pearson. Jaurnal of Comp&ratSve Medicine ftnd Veterinary Arcbives, 
1900, volume XXI,. page 654> 
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^^^^^P Experluieiital horse No. 12, a large, old. thin, but healthy 


Lorae, 


^^^^^^ was placed Id 


a box >tidl at the Research Laboratory of the board 


^^^H and given enm, 


lage as 


follows: 








^ 


^^^1 t7au. '6Q, l&0;t, begau feeiliug od good euaUage, 


No other fee^H 


^^^1 was allowed* 


Horhe 


at first refused eni^ihige. 


but later ate it 


sjiur 


^^^H iQgl,V- After 


two sacks of the good ensilage had 


been given the 


^^^H decompofiied enBtlaf^e 


was eubBtituted 


on February 


5. One sack of 


^^^H this had been 


eaten 


bj tbe horse by 


Febriia 


ry 9, 


The animal at 


^^^1 this titrie. hov^evei-, 


had loBt Bo much Hesh 


that 


he was 


a^ttin 


^^^B placed on the 


hetter 


ensilage and a 


Httle torn was addt*d 


to it. 


^^^1 The ensilage and graiu were made iato a mash part of the 


tltD^ 
t COD' 


^^^H anvl fuirt of tlie lime 


the ensilage wrb 


fed by 


itself 


in a mois 


^^^H ditioi;. The animal was kopt on this feed until March 13, or 


forty- 


^^^P three dajfl 


nJ). Dut-ing this time 


his temperature was 


tak^d 


^^^H twiee daily, us 


follows: 








1 


^^H 




1003. 






1903, 


1 


^^H 




Date. 




Date, 




^ 


^^^H Hour. 


Temp, 


Feb. Hour- 


Temp- 


aiarch- Hour. 


Temp. 


^^^H p- m. 


100 


19. B:00 p. m. 


100.3 


B. 


9:00 a- m- 


98-3 


^^^1 31. 9:00a.m, 


99.8 


20. 9:0t» a. m. 


100.4 


S. 


5:00 p. m. 


3S.8 


^^H Feb. 




20, &:00 p. m. 


100.2 


9. 


9;00 a. m- 


98.4 


^^H 11:00 &.in. 


100 


21. *00 a. m. 


100 


9. 


5:00 p, m- 


'.IS.S 


^^^H Z, 11):<^0a. m. 


39-4 


21. 5:00 p. m. 


100.2 


10. 


9:00 a- m- 


»S.2 


^^^H p, m. 


99.6 


22, S:00 a. m, 


100,4 


10. 


5:00 p, m- 


9S.« 


^^^H m. 


99,1 


22, 5:00 p, m, 


99-4 


n. 


9' 00 a. m. 


98.4 


^^^1 p. m. 


100 


23. 9:00 a, m, 


99.2 


11. 


5;00 p. m. 


98.2 


^^H 9:00 a., m. 


100.4 


23. BiOU p, m, 


99.2 


12- 


9; 00 a- m. 


98,4 


^^^H 


100 


24- S:OD a. m. 


99 


12. 


5:00 p, m. 


9S-4 


^^H a. m. 


99-fi 


24, 5:00 p. m. 


99-2 


13- 


9:00 a. m- 


93.3 


^^^H 5:30 p. m^ 


1U0.2 


15. 9:00 a, m, 


9S.g 


13. 


5:00 p- m. 


98-J 


^^H m. 


9S.S 


2B. 5:00 p. m, 


9S,G 


14. 


9:00 a- ra- 


9S.4 


^^H 6, p. m. 


99.4 


26. 9:00 ft. m. 


9S.S 


15, 


10:00 a .ni- 


9».6 


^^H a. m. 


y».9 


ae. 5:00 p. m. 


98,4 


15, 


5:00 p. m. 


9S.4 


^^^1 in. 


99-4 


27- 9:00 a -m. 


99 


IG- 


9; 00 a. m. 


98-fi 


^^H S, 10:25 a. m. 


99.4 


27. 5:00 p. m. 


9S.6 


16. 


G;00 p- m- 


S^S^H 


^^H », 10:30 a/m. 


99 


28. 9:05 a. m. 


98.6 


17. 


9:00 a. m- 


Hd^^l 


^^^H 


95.4 


3B. 5:00 p. m. 


9S.S 


17. 


6'On p. nj. 


98.^H 


^^H 10. 9'-00 a. tn. 


99.6 


March. 




IS. 


9:00 a, m. 


9S*^H 


^^^1 10. 4:30 p. m. 


9S.ti 


1. 9:15 a. m. 


98.4 


IS. 


5:00 p. m. 


38.^H 


^^H 10:30 a, m. 


98.6 


1- 5:00 p. m. 


98-i 


19. 


9 00 a. m. 


99'^H 


^^H 4:30 p. m. 


99 


2. 9:30 a. m. 


9S.2 


19. 


G:00 p. m. 


39 ^H 


^^H 12. ID:£5 a. m. 


99 


2. 5:00 p. m. 


n 


20. 


9:00 a. ,m 


39.^H 


^^^1 IS. W-.m a. in. 


99. e 


S. S:O0 a, m 


9S.4 


20, 


5^00 p- m- 


9SJ^| 


^^H p. m. 


101.4 


3. 5:00 p- m. 


99.2 


21. 


9:00 a. m. 


9S.i^ 


^^^H p. m. 


100.2 


4. 9:00 a. m. 


99 


21. 


5:00 p, m. 


95.Q 


^^^H 10:00 a. m. 


99 


4. 5; 00 p. m. 


99 


■>3- 


9' 30 ft. m- 


9S-4 


^^H 16. 10:00 a. m. 


9S 


5, S:O0 a. m. 


98.G 


22. 


5:00 p, m. 


98-6 


^^H 16, p. m. 


9S,6 


5, G:00 p. m. 


98.& 


23. 


9; 00 a. m. 


9».S 


^^H 17. 10:00 a .m. 


98.S 


fl. 9:00 a. m. 


99 


23. 


5^00 p. m. 


9S_6 


^^H 17. 4:30 p. m. 


9S,6 


G, 5; Of) p. m- 


99-4 


24. 


9:00 a, m. 


9S,S 


^^^H 18. 10:00 a. ra. 


9S.6 


7. 9:00 a. m. 


98-6 


24. 


5:00 p- m. 


9S.4 


^^^H 5:00 p. m. 


99.6 


7. 5:00 p. m. 


99 


25. 


9:00 a. m. 


SS.S 


^^^H 9:00 a. m. 


99.4 


J 






^ 
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The animal eliowed no symptomB whatever durin}^ the entire 

>Qri4e of the experlmeat. During the latter part of the feeding 

[je inrreased in lleeh aud his roat l>e<'ame ilnit^^ fjloaay. After 

(being kept undtr obeervation until March 25, the animal wa« u^ed 
Forutiotber purpose. 
Exi»enmental horfie \o. 13. This animal was a large, old» sor- 
rel huree, thin and weak, and aomewfaat lame in hind legs. The 
animal had been down iii the stall two or three times before it wab 
purrhaRed hj the Jabonitory. The fet^ing of pood eDsilagf" to this 

» animal was begun Feb, ;j, 1903, and after three days the decom- 
posed ensilage was siibatituted for the good. Tliis was kept up 
until Febrnary lU, when the animal, being in poor phyaiciti condi- 

I lion was piven again good ensilage aud a amall grain feed added. 
li waft kept on ensilage until March 5, During this time it ei- 
hibired no svmptonift of any aovu hni im;reaw»d in weight. On 
Febrnary T2. the aniuml'^ temperature arose and remained up for 
three days withoat any assignable cuuse except Indigestion. It 
was kept uiidf r observation until April 16» wheu it was used for 
&noiher purpose. The temperature during this period is here- 
with appended. 
Purini; the month and a half of the experiment these twi> 
liorees were given about one ton of the ensilage, one-half of which 
was in a decomposed condition* 



1903. 



1003. 



1905. 



I 



Dal«. 






Feb, 


Hour. 


Temp. 


a. 


4; 00 p. m- 


99.S 


4. 


9:00 a. va. 


98,2 


1 ♦■ 


5:00 p. m. 


100.3 


. ^ 


11:00 a- m^ 


&&.8 


■ 6, 


5:30 p, rn. 


100,4 


a. 


9:00 a. m. 


100.2 


e. 


6:00 p. in. 


lOO.S 


7. 


11:30 a- m- 


n.2 


■ '- 


5:05 p. m. 


11)0-2 


b9- 


10:20 & m- 


»».4 


r?- 


10:30 a. m. 


100.4 


»- 


4:30 p. m. 


99.6 


10- 


9:00 B. m. 


99,4 


10. 


4:30 p. m. 


lOO 


11. 


10:30 a, m. 


99.8 


1 ^^ 


4:30 p. m. 


tfy.a 


' tt- 


10:20 B. m. 


100 


13. 


10:30 a. TTi, 


99.4 


13. 


4:4G Ph m. 


100 


14. 


4:30 p- m- 


100.2 


15. 


10:00 a. ra. 


99,6 


16. 


10:30 a. tn. 


99.4 


I». 


4:45 p. m. 


99.6 



Date. 






Date. 




Feb. 


Hour. 


Temp- 


March. Hour. ' 


17. 


10:00 a- m. 


99.G 


1. 


9:15 ft. ra. 


17. 


4:00 p. m. 


100.2 


1. 


5:00 p, m. 


IS. 


10:00 a- m. 


98.8 


2. 


9:30 a, m. 


IB. 


6 00 p. ffl. 


100 


2. 


&:00 p, m. 


19. 


9:00 a. tn. 


100.2 


3. 


9:00 a, m. 


19. 


5:00 p. m. 


99.S 


3, 


5:00 p, m. 


20. 


9:00 s- m. 


100.6 


4. 


S:00 a. m. 


20- 


5:00 p. m. 


100.4 


4. 


B:00 p, m. 


21- 


9:00 a. m- 


100.4 


5. 


9:00 a, m. 


21. 


5:00 p, m. 


10D.4 


5. 


5:00 p. m. 


22- 


9:00 a- m. 


101 


e. 


9:00 a. m. 


22, 


5:00 p. m- 


103,3 


5, 


R:00 p. m- 


23. 


9-00 a, m. 


103 


7- 


9:00 s. ra. 


2?u 


5:00 p. m. 


104.0 


7. 


5:00 p. in. 


24. 


9:00 a. m- 


104 


S. 


9:00 a. .ra 


24. 


5:00 p. m. 


104.2 


8. 


5--00 p. m. 


25. 


9; 00 a. m. 


103.4 


9. 


9;flO a. m. 


2b. 


5:U0 p, m. 


102.3 


9. 


5:00 p. m. 


26. 


9:00 a. m. 


loo.e 


10. 


9:00 a. ra. 


26. 


5:00 p. m. 


101.3 


10. 


5:00 p. m. 


27, 


9:00 a. m. 


100 


U. 


&:00 a. n. 


27. 


5:00 p. m. 


lOO.S 


11. 


G:GO p. ra. 


ZS- 


9:15 a. ,m 


101-2 


12. 


9:00 a. m. 


2S. 


5:00 p. m. 


lOO.S 


12. 


&:0O p. .m 



Temp, 
99,fi 
100 

99.4 
100,6 

99,4 
100.3 

99,S 
100,2 
100 
100,4 
100 
100 

99,S 
TOO 
100,2 
100 

99-8 
100-4 

99.1 

S9.8 

99.4 

99.9 
100 

99.6 
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Date< 

Mireb. Hour 

U. 9:00 a. m. 

13. 5;00 p. m. 

14, 9:00 a. m. 

14. G:00 p. m. 
(No, temp.i floor 

15. 10:00 a. m. 
IB. 6:00 p. m. 
le. 9:00^ a. m. 

16. 6:00 p. m. 

17. 9:00 a. m. 
17. 5.00 p. m. 

IS. 9:00 a- .m 

IS. 6:00 p. m. 

IS. 9;00 a. ai. 

19. 5:00 p. m. 

•10. 9:00 a. m. 

20- E:00 p. m. 

21. 9:00 a- m. 

21. 5:00 p. m- 

22. 9:30 a. m. 
22. 6:00 p. m. 
2'A. 9:00 a. m. 
£S. 6:00 p. m. 







1903. 






1903- 


^^ 




Date. 






Dftte 








Temp, 


March. Hour 


Tetnp. 


April 


Hour- 


Temp. 


10O.2 


24. 


9:00 a. ra. 


100.4 


4. 


5i00 


p, m- 


100,4 


lOO.ti 


Z4. 


5:00 p. m. 


100.2 


5. 


10:01) 


a. m. 


100.2 


lflO-4 


25. 


9:00 a. m. 


100,4 


5- 


4:30 


p. m. 


100.2 




25, 


5:00 p. m- 


100.2 


fi- 


10:00 


a, m- 


100.6 


oiled.) 


zs. 


9:00 a, m. 


100.2 


6- 


5:0n 


p, tu. 


101 


100.2 


26. 


6:00 p. tn. 


100-2 


7- 


a:l;. 


a m. 


100.2 


lflO.4 


27- 


9:00 a. m. 


1O0.4 


7- 


5:00 


p. m- 


100.6 


100 


27. 


5:00 p. .m 


ion. 2 


S. 


9:00 


a. in. 


100.4 


100-3 


38, 


0:00 a. ID. 


100-S 


S. 


5:00 


p. m. 


100,4 


99-S 


28. 


5:00 p. m. 


101 


9. 


9:3[> 


a. m. 


100,4 


99.8 


29. 


9:^0 a. ID. 


100.6 


10. 


8:30 


a. m. 


100.8 


10O 


29, 


4:30 p. m. 


100.4 


10- 


5:30 


p. m. 


100,2 


100.4 


30. 


9:30 a. m. 


lOO.S 


11, 


»:15 


B, m. 


100.4 


99.8 


31. 


9; 30 a. jit. 


1O0.4 


11. 


5-O0 


p. m. 


100.3 


ico.e 


31. 


6:00 p, tu. 


100 


12. 


10:00 


a. m. 


LOO-S 


l(m.4 


April. 






12- 


4:311 


p. m. 


100.4 


100.4 


1. 


9:15 a- m. 


100-4 


13. 


5:00 


p. m. 


loafi 


100.3 


1. 


5:00 p, m. 


100.2 


14. 


S:4B 


a. tn. 


LOO 


100 


2. 


9:16 a. m. 


100,2 


14. 


5-00 


p. ID- 


100 6 


»9.e 


2, 


5:00 p. m. 


100-2 


16. 


■A-.m 


a, m. 


lOl 


100.6 


3, 


9.16 a. m. 


100 


(Down In stall,} 


10<» 


3. 


5:00 p, ro. 


100,4 


15. 


5:00 


p, m. 


100-6 


100.4 


4. 


9:30 a. m. 


100-6 


3S. 


9:00 


a m. 


100.2 



1 



Beaver Ctxtk Vowmhip. iiocfc Counfi/ {Horses) — Sunday, Jan. 
IS, IflrKt, l>r, Kriirihall viBited the rnnii of S. HroH.. Heaver Creek 
TowasLIp, Roil; County, ei^lit miles went of Luverne, Minn. He 
found Ji lwo-,v<.-aro!il ^lay man hlly up in slings. This auinial, 
noted aa No. 31, in laboi'atory letoi-d, wiu* luken sk'k January 17,1 
and was unable tn get up wiTbout lielp, bnt iifter beinp lifted with 
tte sliugs was Ride ta fttaud without uunji difficulty. When taken 
out of the Klinf^R walked withi^ul hIiuwIh^ any special weuknese. 
The only way iiiro-ordiualion eLowed was when tlie animal waa 
tin'ned almrtly. It ate witli diflJruUy. Coarse food was iiartiHlly 
mustieated and allowed to di-op from llie iiLuiilh, but it was ablet 
to snfteu (Iip oats sufilidently to permit of their being ftA^allowed. 
Dnukiug was ditlicult also. 

Temperature 101,2", pulse about 45. By aitifieiul light the' 
pupile were apparently not as sensitive as they should be, but 
when the horse was led into the aunlif:bt they rontracted nor- 
mally. A large number of strongulis UJraoanthis wen- notii^ed ' 
Hlt^rhed (o the luovonicnt from the bowels. 

This hor^e wa^ fmmd dead in the slingB on the morning of 
Tliui-sday. Jimaary 22, the owners Bot hnving notieed any t-banice ; 
in ita condition on the nipht previoos. The head and a portion of 
the backbom- were paeked and sent to the laboratory. 
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ThP s;jei'imens wbeii ivmv*^ in tlje laboratory wer^ all vpry 
eotidly frozen. Ou examlDatioa the meningcB of botli brain wiiU 
cord appeared to l)e intensely i.'0iijje8Ted. 

Cultures were made from the [neuiit^t^ of braiu nud coi-d and 
from the subatJinee of the brain. After innibation the foHowUip 
baolerbi were obialned; 

1. M:»iii</r» of hraitt. Uiige ^[KU'e'bejiiing bacilli and Hip- 

lucutri {diphn'vrvufi ptni/mofiitr). 

2. Brain »ubiittinf'\ Large sporebearing Imc-Uli and dip- 

lo«:uefi {diiitocin-riiH jtnrttmvnifi'). 

3. MeningeH of cor^i. Lai-ge spore- bea ri ng baeilli and diplococci 

{diptocoi-cug tmcuitioniw) , 

On Jan. 37, H*03, Ifv. Hrliiibal]. arroiitjuiDied by lH\ Wilson, 
again Tieited the farm. 

Ou iafjuiry if wais found tlial ^. Bros, had loBt in (he latter part 
uf Mureii, L'JIJ2, two tiurhieB which exhibited MvmpUimH ttimilur in 
those above defteribed. though they died in lens than twn days after 
the onwt. The hordes which died in March, 1902, huJ l»eeii iim- 
ning in a barnyard ftilb tattle. ]ur^» and itlher hoi-ses. Sl»urtly 
after the death of the two animaln tlie other horses were removed 
frouj the barnyard. All Mie horrtee in tlie **priiig of ItlO^ were drink- 
ing from a smaM <reek. the water of which was very foul with de- 
caying v^etatinn. I^ter in the spring the bat'nyard was cleaned 
cp» the horwefl turned into paattire and a new water J'upply secured 
from a deep well. No more trouble occurred until December, lt)02. 
nhen a horse be'^ame suddenly nick showing diftirnlty in Hwallowing; 
wj'Dt down on Pei"end*er liil. and died December 21. 

rUroruiljer ;S1 another jininial lieoame sick and died January it, 
lOO.'t. Janiuiry 4, IfttW, a blind mare which had been kept in the 
itable and led to water l»erame sick and died in about thirty-ws 
ficiim after the oiii^et of syniptonifi. 8he was very violent, strug- 
gling severely from the first. Jan. II). 1903, another animal, wbich 
had hod a subnornml tcm[>erature two days before, died. The next 
horse to become sick wns No. 31, seen by Or. Brimhall. The horses 
^'fve nil being fed on grain, clean hay and straw. There waa no 
t^nsilage on the place. 

-January 27, three liorfles were sick Eind down with the diaense. 
One seven year-old ^;ray horse was taken sick .January !J5. and went 
down January 2t;. This is designated No. 32 in these notes. The 
semnd. a bnckfikin colored yearling colt, became sick the morning 
of January 26, and went down in a few hours after flr&t eymptoms 
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uppeiired* This uue ie deslguated as Nq, 33 in eucceedmg notes. 
T!ie ihivil^ No. 34^ au irou i^ny vpiirling colt, had appeared lo have 
sciiue difflc«lty in chewing and swallowing iti the afternoon of 
JaQuary 36» and was round duuD ou itw side but able to rise witli 
iiHsitiUiiicie in the evening. The following morning, Janaarj" 27, it 
wa» down and iiuable iv ri«e. The temperature of these horses 
wati taken bv Dr- Briuihall : 

Horse No, ;^2, 99.0°. 
Horse No, 33, 99.3*, 
Horse No. 31, 98°. 

These auiLU(il9 were all lying oat doors, exposed to the cold 
wind. No. 34 wmb shivering at Ibe time. 

Autopsi/ Yo^c.x, iUorHcNo. S2). — The animal was Icilled bj bleed- 
ing and an antopyy made at once. 

Throal and phar.vuK were fnnnd normal. Tlie Iniigs wliowed 
hypostiiHtfi in dependent portions. On the upper right Inng a large 
blood Ktaiued area was present. On cutting into this the staiuing 
was found to be ver^v superficial. The horse had been lying on 
this, the right &id^, on Uie previous day and bad been tnrned over. 
The staining was probably the remains of hvpostnsis which bad 
been almortt eradicated by the change in position. 

The epicardial surface of the bearl showed considerable rough- 
ening or pitting. There was no change of color about these rough- 
ened areas and no deposits of flbrian The heart in ita pericardium 
had been exposed for some time to a cold wind before the pei'icaT' 
diuui was opened. This iipparent rongheuiug may have been caused 
by chilling of the tissue before it was completely deud. i^everal 
small hu.'moirhagic areas were found in the endocardium. The 
spleen was small, tough and dry; normal in color. The liver was 
yellowish and fatty in api^earance. It also showed small petechial 
haemorrhages scattei-ed over the surface. The alimentary canal and 
mesentery were apparently normal escept for the presence of 
aneurisms containing strongylus armatus within the mesenteric 
arteries. The stomach contained large numbers of bots, Kiduejs 
were apparently normal except for a small Lollection of sernm 
extracapsalar about the right one. The frontal sinuses were opened 
and the lining found to be apparently normal. On opening the 
spiual canal in the cervical region a large quantity of yellowish 
serum flowed out. The meninges of both brain and cord were mark- 
edly congested. No pus was present. Considerable fibrin was ad- 
herent to the oct-iput about the foramen magnum extra- du rally. 
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The *jaBe of tl»e cerebelluiu and region of Ibe pons aUowed the great- 
est coDgestiou. TLe auditory iierves were apparently faltj in 
almost all tlieir bundles. 

Direfrt coverelip preparations, uultures antj ttsaues for blatolo- 
git-ai examination were collected from Jung, lieart, spleec, liver, kid- 
aey. frontal sinuses, brain, cervical and luutbar spinal cord» 

Direct L'overBlJp preparationa stained i^itli eoain and methylene 
blue showed bacteria as follows: 
Litnff. No bacteria. 
Heart, No bacteria. 
Spleen, No bacteria. 
Liver. No Ijacteria. 
Kidney. No bacteria. 
Frontal sinus. No bacteria. 
Meninges of brain. Lanceolate, encapsulated, Qpam-staining dip- 

lococci. Home intra- and some estra-cellular. 
i/cnmj/c^ of cenicat cord. Lanceolate, encapsulated* Gram- 
staining diploroc-ci, some intra- and some extracellular. 
Meninges of lumbar cord. Lanceolate, eucupsulated, Gram- 
staining diplococci, some intra- and some extra-cellular. 
Cultures in bi-otli and on serum after incubation showed bac- 
teria as follows: 

Lung. No bacteria. 

Heart. No bacteria except one broth culture in which a large 
spore-bearing bacillus was found ^probably a contamin- 
ation). 
Spleen. No bacteria. 
Liver. No bacteria. 
Kidney. No bacteria. 
Frontal ainu^. No bacteria. 
Brain. Diplococci indistinguishable from those described under 

c;ise No. 2ft- See pa^i^ 15y {Diphteot-cns pncutnoiiiir.) 
Cervical cord, Diplococci indistinguishable from those described 
under case No. 29, See page 155, {Diplococcus pneu- 
mtyni<r.) 
Lu7itbar cord. Diplococci indistinguishable from those described 
under case No. 29. See page 155. iDipliKiM:vu.-* pnvu- 
monia:) 
Autopgy yotes (Horse y^o. 33). — The colt was killed by bleeding 
>bO an autopsy made at once. 
11 
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The throat, pharjns and trachea were apparently DormaL Lung 
was DOFLual. Heart showed sm^U h^vmorrlia^c^ in endocardium. 
Spleen small in size, normal in color, tough and fibrous. Liver waa 
fatty, stomach contained bote. The remainder of the alimentary 
canal was normal The mesenteric arteries contaiued several areas 
in which the walla were roughened and thickened due to the presence 
of strongj/lns aTmatus, The kidneys were normaK On oi>ening the 
spinal canal in the cervical region a large amount of yellowish 
serum escaped. The meninges of the brain and spinal cord were 
markedly congested* especially about the cerebellum and pons. The 
frontal sinufies were examined and found to be apparently normal. 

Direct coverslip preparations, cultures and tissues for htato- ' 
logical examination were collected from the lung, heart, spleen, 
liver, kidney, frontal sinuses, brain and cervical and lumbar cord. 

Direct covepslip preparations stained with eoein and methylenft 
blue showed bacteria as follows: 

Lung. No bacteria. 

Eenrt. No bacteria. 

SpUen, Ko bacteria. 

lAver. No bacteria. 

KidfiG^. Ko bacteria- 

Fronial sinus. Small^ slender bacilli. 

Meninges of hrain. Diplococci iadistingnishable from those de-^ 
! scribed under case No. 29. See page 155. (Diplococcu9 

pneumonitE). 

Cervical and lumhar cords, Diplococoi indistinguishable from 
those described under case No. 29. See page 155. (Dtp- 
JocQccus pneumoniw). 

Cultures in broth and nn serum on examination showed bacteria 
as follows: 

Lung, No bacteria. 

Beart. No bacteria. 

Spleen, Bmall streptococci. 

Liver. No bacteria. 

Eidnei/, No bacteria. 

Frontal sinus. Small, slender motile bacilli. 

Meninges of hrain, Diplococci indiatinguishable from those de-^ 
scribed under case No. 29. See page 155. (Diplococcus 
pneumonuB) and a few colonies of streptocood. 

Cervical spinal cord. Diplococci indistingniflhable from those de- 
scribed under case No. 2B. See page 155, (Diplococcus 
pneumoni<F) and a few colonies of streptocoooi. 
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Lumbar spinal cord. Diplococci indistiuguiahable from those de- 
scribed uader caae No. 29. See page 156, (Diplococcus 
pneumonia)) aDd a few colonies of streptococci. 

February 28, rabbit No. <i89 was iDOculated m left subdural 
8pac6 with 0.2 cc of an emulsion of water of coudensatioa of the 
eeruni culture, eecond from horse No. 33. The aaimal was exhibit- 
ing: marked svmptomB of mentDgitis ou the moruing after inocu- 
latioD and was dead by evening of the same day, March 1, 

March 3, 1903, a pig (No. 1), weight about 50 pounds, was inocu- 
lated subdurally over the lumbar cord with about 7 c.c» of the emul- 
BioD of a 24-hour broth and a 24-hour serum culture, originalJy from 
rabbit No. 689. Four hours after the inoculation the pig began to 
be excited; ran about the stall for some time, then became partially 
paralyzed iu the posterior extremities and though still excited was 
anable to drag itself about the stall. It was found dead on the 
Diorning of the day foHttwing the inoculation. On laying bare the 
Bpiual cord and brain, the spinal canal was found to contain a large 
excess of fluid. The pia of both cord and brain was intensely con- 
gested. Direct coverslip preparations and cultures from the men- 
ingefi of cord and brain showed diplococcua pneumonue in abund- 
ance unmixed with other organisms. 

March C. 1903, at 10:20 a, m„ experimental horse No. 15 was inoc- 
ulated by lumbar puncture through the dura of the spinal cord with 
7 c.c. of a brotb culture second from experimental pig No, 1 and 
(horse) meniDgiliscase No. 33. 

This animal had been under observation in the laboratory for 
U days, during which time his temperatm-e had been taken twice 
daily and had varied from OS.S'' to 100^. The animal was in per- 
fect health at the time of the inoculation. The following notes of 
his symptoms are herewith given. 

Inoculated 111:20 a. m., 10 c.c. emulsion. 



1903. 
Dftte. 
March. Hour. 


Temp. 


6. iz:ao m. 


lOO 


d. 1 lDO p. m. 


100-3 


€, 1 :ao p. m- 




6. 2 SO p. m. 
G, 3:30 p. m. 


103 


G. 4~SD p, m. 




1 5:00 p, m. 


lOS 



FeA. Did Dot eat. 

TrembUng. 

Trembling, RespiratloD 24. In coordination. 

Water coming from nose In drops. 

Unable to stand stllh ReHplratlon 56^ 

Wet with persplraUoii- RespSratlon 4S- 

Replratlon 43- Very reatl^ns on Torefeel. Scnat- 

tlve lo touch. No urine or fffices voided ainco 

InocuLatLon. 
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Date. 






Marcb 


L. Hour ' 


Temp. 


7- 


7; 30 a, .m 


]02.2 


7. 


9:00 &. m. 


102.4 


7. 


l;Ol) p, m. 


io2,a 


7. 


B:00 Ph in. 


102.6 


S. 


9:00 a. m. 


102.6 


B. 


fiiOO p. m. 


102.^ 


9. 


9; 00 a. m. 


10l.fi 


S. 


£.00 p. m. 


102.4 


9. 


7:50 p. ni. 


1 


10. 


S;00 ft. m. 





Not BO resueaa. Stronger on his legs. 
Unable lo put dawn hia head to drink. 

Eats grain and hs.y^ 

Milky aubKtancre ruoalng from noatrils^ 

Still nervous. Eaimg well. 

NervQUB, Cats oats and a iRlle hay. 

Heavy pereplratlon on aides and flanks, Bpasmodtc 

jerking of flanks. 
Still nervous. Elats hay^ No oats. 
Down on right side, kiclxing vigoroualy, apparently 

In paEn. 
Found dead. 

Autopsy made at 9 a. m., body etiil warm- 
On remcjvirg the skin, Heveral small bjfinorrliages were fount] in 
the Bubcutaueou** ronnertive tissue. TLe lungH showed some con- 
gestion, i>robabl> hjptmtatit'. 

The heart Hhuwed siiiatl hjpuii^rrhages Ju the auterior aurieulii- 
venlrifulaj' groove. 

Spleen was uorixiul in touslBlentj- and size- Weight, three 
pounds. 

Liver normal in appearaare. Weiglil, 15 pounds. 

Tntesdues appuivutlv norma I. Large aneurism filled with 
eirougyli iu the middle mewulcrir arttrj. 

Kidne.v** apparently normal. Weight of left kidne.Vi one and 
tiii'ee-tiuarter« pouudh. 

On o^K^niu}^; (he spinal raual and the dura, the subdural £4pat.*e 
wart found filled with a liiemorrhngir exudate* This was most 
marked in Iht lumbar i-egion several iof^hes above and below the 
|K>iut of iujei.tion, but extended in a Teswer degi-ee to the rervical 
regiou. The nieniuges of the brain especially at the base were also 
markedly infiamed. 

Dirert roverslip preparations, ealtnres and tlsauefi for histolo- 
giral examination were coUetttd from lung, heart, spleen, liver, kid- 
ney and sarral, lumbar* anil rerviral J'])inal cord and nieniuges of 
braiu. 

Direct eovei-slip pi-eparations from meninges of the spinal cord 
stained with eosin and methylene blue showed large diploeoeci, in- 
distin|nJi"bablp from tiiose inoculated. After -18 hours in the ioeu- 
bator cultures gave resnlta aa follows : 

From the lunp, heart* spleen* liver ami kidney, no growth. 

From the raeiiin(reft of the spinal cord at the site of inoculation, 
fotir inohea back of the site of inoculation, 10 inches in front of the 
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mte of inoculation, cervical region and the metiUigee of the brain^ 
all gave iippnrenti/ jpUit- I'lillui-eR of a large Gram-slaiuiag diploc' 
ociTus iadistiik(^uislkable from that iuoculaletJ — {diptococi^fus pneu- 
monitr, ) 

Autopsj/ yoies [Hfir^c No. 34). — Auimal was killed by bleediag 
(md au aiitojisy made at onre. 

Throat, pharynx and trachea normal Luugs normaL Endocar- 
dium showed »iimll h ana or rh ages. The spleen was suiiill and tough ; 
Dorniiil in color. Livt^r fatty. Stomnrh rontained hots. The re- 
mainder of the aLimentar,v mnal showed do lettions. The ^re-ater 
mcBentery showed an enlargmeut about four jnchea in lengtii con- 
tainiDg dark colored Ruid and u number of immature worms 
[»troitf/i/?iin <trni<tlit»i. Kidneys were ni>rnja1. Frontal sinuftcs 
were normiil. Upon opening the dura in the cervical region of the 
spinal cord a Targe amount of bloody scrum flowed out. The men- 
inges of the bruin and fljfiniil cord were congested, markedly so 
about the base of the cerebellum end pons. Direct coversiip pre- 
paratioot*. cultures and tiwi^ues for Lii^fologieal examination wore 
collected from the luuga, heart, spleen, liver, kidueyfi, frontal tiinus 
and brain and cervical and lumbar r^ions of the spinal cord. 

Direct i-ovcrslip prepanitioufl stained with eosiu and methylene 
bine on examination showed bacteria as follows: 

Lungs, No bacteria, 

Hvart'fk ItloofL No bacteria. 

^ptc^n. No harteria. 

Liver. No bacteria. 

Kidney. No bacteria. 

Frontol aitiuii^ Staphylococci. 

Meninges of brain. Diplococci indistinguishable from those de- 
BLTibcd niider case No. 29. See page 155. (Diploeoccu^ 
pncu/nonite)^ 

Ccrvu-ai ttplniil cord. Diplococci indistinguishable from those de- 
scribed under case No, 29- See page 155. (Diplw^occus 
pneuwouiw). 

Lumbar apirurl cortl. Diplococci indiatinguisLable from those de- 
scribed under case No. 2!*, Kee page 155. (Diplococcus 
pncutiionitr). 

Cultures iu broth and on serum on examination fihowed bacteria 
BM follows: 

Lungs. No bacteria. 
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Heart. No bacteria. 

Spleen. No bacteria. 

Liven No bactorio. 

Kidneys. No ba.cteria- 

Frontttl sinve. Btnphyloc coccus pyogenea albns- 

Meningt's of brain. Diplococci indifitiDgnishable from those de- 
Boribed under case No. 20- See page 155. (Diploooccus 
pneumoniw) . 

Cervical spinal cord, Diplococci indiBtingiiiBbable from those de- 
scribed under case No. 29. Pee page 155. fDiplocoo'tu 
pnenmoniiE). 

LMtnbar spinal cord. Diplococci indietinguishable from thope de- 
scribed under case No, 29, See page 155. fDtplococrua 
pneumoniw). 

Feb. 0, 1903, rabbit No. «72 was inocalated in left ear vein with 
0- 3 c, c. witb broth culture of dipfococcus pneumonitr from this case. 
The animal eihibited no e;vmptoma during the ensuing two montha, 
wheD it was used for another purpose. 

Later B. Brothers reported the death of two more horses daring 
the month of February from the same diBease. 

It will be seen from the above notes that diplococcus pneumoniae 
was recovered unmixed with other organisms from tbe central ner- 
vous BTstem of all of the horses ejtamined in this outbreai?; that it 
was inoculated in pure culture into rabbits, one pig and one horse; 
that in each of these animalB symptoms and lesions of nieningltis 
with death were produced; that the organism was recovered on- 
mixed with other bacteria at autopsy of each of the animals. The 
demonstration of the etiological significance of the diplococcus 
pneumonia in these cnsos would therefore seena to be complete. It 
m&j be noted that none of the horses in this last described outbreak 
had ever been fed on eneiloge, but bad been on good bay and grain, 
and well cared for. 

Lebanon Totcnxhip, Dakota County, (Sheep) — March 18* 1^*03, 
Dr. Annand visited the farm of Mr, D. D., in Lebanon Townebip, 
Dakota County, near Rosemouut, and investigated an outbreak of 
a disease among sheep. The flr^t symptoms the sheep showed were 
a drooping of the head and listleseneas. ''Later tbey woiild elevate 
the head quite suddenly and hold it in the air for a while- In a 
couple of dajB thev would go down and be unable to rise. While 
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down thftj would keep the head extended as far back ae possible. 
They had lirefl frora three day« to two weeks after getting sick. 
There was only one that had made what seemed to be a partial recov- 
ery. This was able to risE" and move about, but had taken a relapse," 
Eight out of a herd of tiO had been lost. Dr. AnDand made autop- 
sies on two of the animnlfi and brought material to the laboratory 
for examination. There was indaicimation of the meninges and the 
gi-ay matter of the spinal rord. At the baae of the brain there was 
considerable mdammation. I-Ixtfrnally the surface of the brain was 
very highly eongeated. On cutting into the cord some fluid was dis- 
charged. 

Sheep 1. — fjmears from the meninges stained by cosin and methy- 
lene blue showed what appeared to be large and email bacilli, poBSi- 
Wy diplceot^ei. 

Cultures from the liver gave a diplococcns in pure culture (dtp- 
lococciift pneumonifr) , Cultures from the heart and meninges gave 
colon banlli. No growth from any of the other cultures. 

Sheep 2. — Cultures from meninges gave dtplococcus pneumonifE 
in pure culture. Cultures from the Rpleen gave dtplococcus pneu- 
moni/r and a white staphylococcus. No growth from an,v of the 
other cultures. 



TABLE BHOWINQ ANIMALS DEAD OF CBRBBRO-SPINAI* MENlNQlTlfl 
FROM ISflS TO AFRIU !«». 

HOHSES. 



No. ot 

OiJtbreak- 

•1. 

'2. 

•3. 

4. 

&. 



No. of 
Outbreak. 
•1. 
•z. 

*3. 
4. 

5. 
G. 
7. 
8. 



Date. 



County. 



Anlmftls Blck. AalraalB E>eftd. 



June, 1S99 Grant .. . 

June. 1900 Ramsey- . 

Nov., 1900 Douglas . 

Jan,, 1903 Freeboro 

Jan., I9u3 Rtjck — 



CATTLE. 



Date. County. 

Sept..lS98 Dakota .. 

June. 1300 Ramaey 

Sopt,, 1900 HennepJD 

Jan.. 1901 Slearna ,. 

Jan,, 1901 Carver .. 

June. 1901 Rice .... 

Sept.. 1901 LyoD 

Feb.. 1902 Stearns.. 



6 

1 

6 

5 

12 

29 



Animals Sick. 

, 5 



36 



1 

4 

12 

18 

Animals D«ad> 
& 
1 

S 
G 



33 



■Tbese raeefi liave been reported la the Biennial Reports of this Board 
for lh« years inittcated by their dates. 
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SHEEP. 

No. of 

OctbreaJc. Date. County. Anlnkala Sick Anlaiala D^ad. 
L Mar-.1&03 Dakota S B 



SWINB. 



No- of 

Oirtbr^ak. Data 

I. Jan., 11*03. 

15. 



County. 
.Carver . 



Animals Sick. Animals De&d. 



83 



7» 



Summary.— 1. The prei-eding detailed statemeat and table ebow 
that froiu S<*ptember, 1898, to April^ 1903, this board bas investi- 
gated five outbreiika of t-erebro-spiua] meningitia ia horsee. eigbt id 
cattle, one in sheep noiI one in swine, making 15 outbreaks in all. 
These have beea dietpibuted in 11 counties. Of tUe 29 horses sick 
of the disease, 28 have died. Of the 30 sick cattle, *t3 have died. 
All of the ei^ht ^beep aud nine swine sick of the disease died, mak- 
ing a total of 82 sick animals with 78 deaths, or a iiiortalit.v of about 
95 per cent. 

2. The symptoms may be sammarized as follows: 

Eor9€8. — There was usually **slobbering" at the niontb, uneast- 
ness, losa of power of deglutition, pOKlerior inco-ordi nation, grad- 
ual postei'iop paralysis, rapidly asueuding, aad rapid loss of sensa- 
tion over posterior extremities. In some iuatanfes evideDce of in- 
volvement of Hie meninges of the brain was shown by frenzy and 
failui'e of pupils of eyes to react to light. Tem[»epatures ran as 
high aa 105^ P., but dropped to normal or subnormal ua puialysiB 
aBcecded. 

Cattle, — In most of the cattle examined the syniptoiiiB indicated 
early brain involvement. The animaia, at first somewhat stupid, but 
with a wild staring look in the eyes, shortly became frenzied and 
rushed about the enclosure attacking other animaU. The pupils 
failed to react to light and some of the animals became, apparently, 
completely blind. After a short time, the posterior extremities 
showed inco-orJination, which was followed by both motor and sen- 
sory paralysis, which progressed to the death of the animal. 

Shcfp. — In the only outbreak observed among sheep, the symp- 
toms began with listlessnens and di'ooping and shaking of the head. 
After a little while the animals became unable to stand. When 
lying down the head wnfi retracted as far as possible. Animals died 
after an illness lasting from two to 14 days. 
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Stoinc. — lo the tial> outbreak observed in swine, the diaeaae took 
aeub-acuie rourse. The nuiiiialH had recurrpnt "flta," during which 
time thev bud nhort gaaping rt'spiratlon and paralysis of the poster- 
ior extreinitiee. The attarkH berume more fretjuent and longer in 
durarjon afrer a few days until the auimals were rontinually para- 
IvaeJ. The paralyeia kIow1,v iurreaw^d and the animals died after 
about two weelsH' illuei^s. 

S, No Hignificant iesions were fouud at antopsj in any of the 
animals escvpt ib the veiifrai nervous s.vsteai. To imrpies* oii open- 
JDg thi* HpiDai caual, a Im-ge amoant of yeilowisii or I'ed adored 
seruiD ew.'a|»ed. In several cuses a quuutity of yeilowifth eoagulaled 
serum ^tlbriii) was altarlied to the piat of the cord ?iud base of the 
braui- Tbe infuiuges i>f both the forJ aad brain were uniformly 
congested, eBjierially in the (cervical region of the cord and about 
the l>awe of the cerebrum. 

lo lattle, while Ihere was aoiue increase in tbe amount of tiere- 
bro-spinal Iluid, it was not so markedly inrreaaed as in the hortiefi. 
The meuiugeal inriaiumatioii Wiis clearly oljserviible. This was es- 
pecially true of tlie baae of the brain and up|jer spinal cord. 

The same was trne of the sheep and ?wiue examined. 

4. Of the nine htu'wes od which laboratory examiDat^tinef have 
been made, all have t^liowu hislolo<i;icid leaiouH of meuiugitis with 
the presence of diplococcus pneumoniae in direct coversUp pi'epara- 
tidDs. tissues and cultures from the central nervous system. 

During the time that tlie eiamimitious were being uinde on the 
above mentioned casew c)F meningitis iu boi'see, eattle, wheep and 
swine, sijriiiar exajiiiuation^ were taade on 16 cases of sur^pected 
meningitis in inun. The strains of diplocoirci isolated from the 
human caa^ were carefully compared with those isolated from ani- 
mals. It iias been impossible to ditferentiate the organisms from 
diploeoccns pneumouijp obtained from human sources by cultural 
methods.* Tbe variation in acid produclion and milk coagutatioa 
ia not greater than l»elween dilTerent strains isolated from human 
sources, ^lien inoculated into rabbits, tlie nrgnui^ms ap|>ear to 
have a unifoniily less degi-ee of virulence for these animals than do 
freshly isolated strains of dipioeoccus pneuoionise from human 
Hources. This variation, liowever^ is not greater than the variation 
between different strains of diplocotcus pneumoniae froni meningitis 
and pneumouia in nmn. Besides a uuml^r of rabbit iDOCulatiouB, 
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tbe setiological relationship of diplococciie pnemnonue to meningitis 
in bot'B^ Las been further shown bj itB inoculation into three horseSi 
one BubeutaneouBlj'j and into the carotiii arterj^ another Inder the 
dura of the brain and tbe third under the dura of the lumbar cord. 
All of tbeee animals died after exbibiting symptoms of moningitie. 
At autopsTj the inoculated organiem was recovered from the central 
nervous ej'stem unmixed with other bacteria. 

It is worthy of note that one atrtuo of diplococcns pneumoniie 
originally from a hors€j after a eingle psBsage through a rabbit. waA 
inoculated into the dura of the lumbar cord of a piff. The pig died 
after exhibiting symptoms of meningitlB and diplococcns pneumomse 
was obtained in direi-i n vi>i*^lip propnratiims and cultures from tbe 
meninges of both cord and brain uunnxed wilb otber organisms. 

It should be noted that of the 6ve ontbreakfl of uieningitiB in 
horsen. only one gave a bietory of ensilage feeding. It so happened 
that all the other animals were good horses and were being well 
eared for and fed on good sound grain or hay- About one ton of 
ensilage from the silo concerned in tbe one ontbrealc noted above, 
WAS fed to two horses in the Research Laboratory without the pro- 
duction of any symptoms of meningitis. In the same outbreak dip- 
lococcus pneumoniw was Isolnted from both of the two hordes exam- 
ined. 

Of tbe five cows on wliich laboratory examinations were made, 
histological lesions of meningitis were present in all. From one an 
organism closely resembling, if not identical with, diplococcus in- 
tracellularis in man, was isolated. Prom three of the others, dip- 
lococci indistinguishable from diplococcus pneumonife were found 
ID the meninges of the brain and cord. 

From the meninges of the two sheep examined, diplococcus pneu- 
monije was isolated. 

Cultures from the meninges of the two pigB examined showed 
diplocoeeua pneumonise. 

5, The clinical diagnosis of meningitis due to diplococcus pneu- 
moniie in horses, cattle^ sheep and swine would seem to be exceed- 
ingly difficult to make. The disease described by Pearson* aj* foraff 
poisoning in horses apparently so closely resembles meningitis doe 
to diplococcns pneumoniae that it would seem that only a *:arefnl 
bacteriological examination would serve to differentiate the two- 
The differentation of the disease from rabies in cattle is practically 
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impossible without a laboratory exaiui nation. The menmgeal forin 
of lia?morrhaj;i(? septicfenuu iD tattle (eee page 113 of tbiB report) 
doe« not ordinariiy produce bo much excitement as does tneiiingitis 
ID cattle due to diplococcus pneumonifp^ but where the meningea of 
the brain are early affected by B. bot^isepHcns (see htemorrh^gic eep- 
ticiPmia outbreak No. 75) the aymptome ho closely reeemble the 
symptoms caused by diplotocTUS poeumonifl? that a careful labora- 
tory exaraiaation ia necessary in order to differentiate the two. 

In making post-niortem examinations of animals it must be 
borue in mind that the gross lesions of meningitis sometimes appear 
to be insutficient to account for the severity of the symptoms. The 
presence or absence of inllammatory changes or bacteria can fre- 
qnently be determined only by biBtological and cultural examina^ 
tions. If these are not carefully made, the meningeal character of a 
disease with suggestive Ryraptoms cannot properly be excluded. 

6- The treatment of meningitis aw it baa come under the obser- 
vation of this board would seem to be of litlle avail. 

7. The separation of the sick from tlie well animals and the 
careful disinfection with chemicals and by fire appear to be the most 
effective means of cheeking the progress of the disease In a herd, 

8. In connection with meningitis in various animalSf there had 
been planned in the laboratory a series of eKperiments consisting 
of cross inoculations and itors immunizations of various animals 
with cultures of diplococcus pneumonia from various sourceB, to de- 
termine the variation or identity of the infecting bacteria. In con- 
nection with this it was hoped that it might be possible to produce 
an immunizing serum by means of some of the strains virulent to 
larger animals. 
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CORN STOCK DISEASE IN CATTLE. 



Id past yearn (.lie term vom slock diseast^ lias l:>eeQ apptieii in 
certain cases where ooe or neveral antuialH liave beeu afflicted witb 
a set Mf xymiitoiiiH iiut well diHiiied. The ouly baein for surh a 
diugDDsis has been thaU Ihi' auiuiulH, al tlit^ time of the outbreak, 
were running in staudiu^ eorn stacks. 

In MJDueflotu eiuce llie eareful Hludjv" of heinorrlmffic scpficmnio 
and (»f rnaii/tifitis hi vatth was taken up bv this Board iu 1301, 
case& liave been found which were thought b,v the farmers to be 
corn stcjtrk diseawp, but whirh in every iuetauce after a careful 
iuve»H^tiou has prtiveii to be either hcmoiThagic septiarmia or 
nuninifitis. 

Although a close watcli war kept by the veterinarians uuder 
this board during tli-? period already refen-ej lo for this so-ealLed 
corn stock dinease, not a single lawe has lieen found* It would 
seem <h;i' if there is surli a disease some cases sboutd liave occurred, 
for previous to 1901 the term was iu cuuataul um.\ as applicable 
to (."ertaiu outbreaks nf disease amoug cattle iii Minnesota. 

The natural ronc!usiou iiiast l>e Ihat if Ihere ih euch a disease 
amoug raitie, it does not exist in Minnesota at tlie present time. 
Tbe iufi^rentc ujay go even fartlier : — that there has been no such 
diseaHe in the past, and tiiat the name was an unecieutidc term 
used to cover a group of diseases Ihat had not received proper 
invesrigatiun in Miuuesota prior to 1901. ^See pages 114-llo of 
this report.) 
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SFIEEF SCAB, 



Tbis diftea&e needR watt^hiug, lest it become moi-e general througk- 
out llie rttrtie. The uLe^iJ ioduBti'j ia of great imporlani'e in Minne- 
iu)ta. The feeding of »*he€j> for market ia carried on to quite an 
eiteat at many »blj>ping point^H 

Ttie Bureau of Animal ludustrj Laa l)cen of great aBaiatance 
in traeiDi^ out this disease, for in the event of srabb^v sheep beisg 
Hent to the great packing bauaeH for ebHngbter the dieeame was at 
once rerou;niKed and the fact i-eported to this Board by the federal 
nntboriticB. The federal report gave the nnme of the shipper, the 
point fr<i]U which aad to which the shipment was made, the uuui- 
berB and owner of the r.apB in which the shipment waa made« etc- 
With 8Ui-h i-eporta from the federal authoritiee it has been an easy 
matter to trace the t^heep to the owners or shippers. 

The milroftd oHicials appreeiate their responaibility in hnndling 
theee diseased sheep aud have been ready and willing to asaiet in 
preventing tbeir shipment. During the pa«t two jenrs the railroad 
agents have been furnished by the Htate Board of Health with 
afRduvits to be filled out and pignod at tbe time uf nhipmeut by 
the owner or **bipffcer to the effect tlint the sheep were free from scab 
at the time of shipment and thtit they had not been in contact with 
other fheep affected with tbe dieease. 

The ftiat(? Board of Health issued a circular on sheep scab which 
Tf^^s ae follows: 

yaturc of thf Discftsr.— The diaeaac commoEly known as Bbeep-Bcab 1b a 
cont&glous parasitic sMn Uls^se. The parasltcB or mites which cause this 
dieease arc so amaU that thoy are seen ^iTh dlfSr^ulty by the uaaldoi] eye. 
These little parasites multiply with amazing rapidity. Their e^irB hatch in 
from four to eeven riaya and the young mUea mature In about fouriePD days. 
Tbe irritation of the skin by tbes^ mites causes the formadoD of cruets or 
G<Bbfi and aheddlag of tbe wool. 

hV"f''"""'-'^9heep affecterl with 9beep-Hi:ab lacableat are uneasy, aftfn 
biting their fildes, pulling out tufts of wool and aeratchSnff themflelvea against 

fences or other objects. The loosened tufts of wool give the fleece a ragged 
appearauce. As the disease advances, thick crusts or ecahs form and tbe wool 
iB removed over large areas, leaving tbe sKIn quite bare for a time. Whpn 
ttie animals have been Seated t>y exercise the itching eenaaUon is Increase^i. 

Ft*/tr ihf H'ltrQitr Sjirrti'h. — Healthy Bheep will contmct the dlHcaae by com^ 
Ide In contact with diseased ones or by being placed in yards or ears previ- 
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ously occupied by diseaeed sheep, unlefis ihe pens, yards or cara have Ueea 
recently disinfected, Slieep stould never be shipped in stock cars which tjave 
not been ttiorougtily cleaned. U U a good rule to always dip aew steep 

before putting them in pena with others- 

Treotrnent. — The two dips approved by the Federal authorCtlea (aee regulfl- 

lions) are: (1) the tobacco and sulphur, or (2) the lime and euLphar dips. 
Ttie tobacco and sulphur dip Is probably best for general use by farmers. The 
dip should be made with a reliable extract of tobacco, which will make, vben 
used according to directions, a solution containing not lese than five one-hun- 
dredtbs ot one per cent of nicotine. To the tobacco mixture aJways add tvo 
per cent Aowpra of aulphnr. 

FtiriHuta: Extract of tobacco (ot the required strength)... 2 lbs. 

Flowers of sulphur 16 lbs. 

Water lOO gal- 



Wlien being Deed the dip should be kept at a temperatiire as neair 110° 
P. as Is poBslhle, and should be freauently stirred. When the weather Till 
permit, the sheep should be shorn before treatment Is begua Keep eacti 
animal In the dip two minutes and be sure that its head is thoroughly wet 

Always dip the entire Qook. 

After dippings place the sheep in aon-lufected pons and repeat the dlpploff 
In from eight to ten dayo. The old iafecled pens ahould be thoroughly disin- 
fected by flrat removing and burning all Utter, then cover al! Interior sorfaceB, 
to at least £ve Feet from the ground, wLtb a coat of fresh whitewash, 

A convenient and durable dipping vat for a small Qock can be made of 
galvanized iron. One end of the vat should be made sloping, and It should 
be seven feet long at the top, five feet at the bottom, two feet wide and flva 
feet deep- A dripping rack should be built the proper height, with floor 
arranged with cteata which will give the sheep a foothold, and side plecea 
vhlch will conjluct the dip which drips from the sheep. Into the vat In order 
to asfilBt the sheep In getting into the rack, cleats should be nailed to boards, 
which can t>e placed in the sloping end of the vat and fastened to the racK. Un- 
til the sheep h&ve become aufQciently dry. so that there ia no dripping from the 
wool, they should be kept In a pen that Is free from grass, hay or food of 
any kind. 

There are two tobacco extracts on the market which have proved reliable; 
Skabcura aod Black Leaf dip, They can be purchased from Noyes Broa, ft 
Cutler, wholesale druggists, St. Paul, or from any reliable drug company. 
Always be Eure to add two per ceat flowers of sulphur to a dip mode with any 
preparation of tobacco. 5. D. BRIMHALL. V. M. D.. 

Director Veterinary Dtpartment 

March 3, 1901 

The rules reJatiog to quarantine and its Fiolation were alM 
formulated and published. They read aa follows: 



I 
I 



1. Animals affected with sheep acab are hereby hold to be affected irlth 
a oontaglouB or infectious dlBcaae as deBignated by the law of this State 




statb: board of health. 



175 



and tbe rules or tbe State Board of Health. All persons and corpcratlooB are 
hereby forbidden to transport such dlHeased sheep from any point ouiaide tbe 
Htaie to any point witii tbe siaie, or !roni place to place witiiic the state, ex- 
cept upon permisalon in wrlUng from the State Board of Health. 

2. Animalfl that may be rpAsonably supponed to be affected with sheep 

scab fihfill not be allowed to enter any stock yard or other public place where 
they may come In contact with healthy sheep or where healthy sheep are 
liable to be placed. 

3. All outbreaka of suspicious Jikla disease amang sheep must be quaran- 
tlned and at once report^ft to tbe State Board of Health. 

4. All sheep affected with seab or which show any inBamed condition of 
the aklD, aad all sheep that have associated in tbe same Hock with such aheep> 
must be Included In tbe preliminary Quarantine. 

6, Quarantine must be continued until satisfactory evidence Is presented 
to the State Board of Health that the quaranLEneJ animalfi are not affected 
with sheep scab; or until the entire flock has been dipped two or more tlme« 

with tntervale of eieht days, using a recognised dip accordiiLg to iDstructions. 
(See "Circular of Information Concerning Sheep Scab,") 

6. Encloanrea wherein sheep affected with scab have been confined must 
be continued In quarantine for a period of at least eight weeks after suc!h 
diaeased sheep have been removed. 

Violotion of Quaronthte Dffinfid. — It shall be deemed a violation of quar- 
aaUne for any person to knowingly remove, authorize or caus? to be re- 
moved an^r sheep that have been quarantined on account of any contagious 
or Infectious diaeaHe. from any farm or enclcaure where they have been quar- 
aattnedH except as provided in rule five (5). 

It sbail be deemed a violation of quarantine for any person to knowingly 
CkUse, authorize, or permit tc be placed any aheep, except those already quar- 
aatlned. in any stable or enclosure ihat is under quarantine on account of any 
contagious or infectious disease of sheep. 



W Many of the large sheep feeders maintain a dipping vslL 

I 13 true of the St. Paul Union Stock Yards at South St Paul. 
■ Hheep scab was reported aa followa: 

^^" IflOL MOZ. 

County, Locality. Locality, 

Blue Earth Vernon Cftotre. Lake Crystal. 

Chippewa Montevideo. 

Cottonwood Mountain Lake. rfindom. 

Dakota South St. Paul. South St. Paul. 

Fillmore Spring Valley. Harmony, 

Freeborn ..,..,-.,..>- _-.--. .-Albert Lea. ......_. 

Grant Wendell. 

Jackson Heron Lake. 

Lac qui Pajle Lake Side, 

HcLeod Hutchinson. 

MarUn Conger. 



This 
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1901. 1902. 

Count J. Ijocalily. Locality. 

Mower - _ ^ -. . . Aualln. 

- .,,...-,,,.,„, - , - .-,.,. LfO Rriy. 

lona Lake^ 

Murray ...t Fulda. 

Chantiler. 

" AToca. 



Nobles Artrlftn. 

Dundee. 

Oimsted t Eyota. 



Horton. 

Horton. 

PlpeaLone Jaaper. 

Redwood Redwood FalU- ..,,,.. .. 

Rtnvllle Buffalo Lake, 

Rock Hills. Ash Creek- 
Steele Blooming Prairie j] 

Traverse Brown's Valley 

Wabaaba PlaSnview, 

Waaeca New Rl(!falan<L 

New Richland. 

WasblnEtoD Newport. 

Watonwan St James. 

.. H . . . Madella. 

WluoDfl ,,---- — -.-,.. Winona. Winona. 

WrlRJit Montroae. 

Yellow Medlclae Canby, 



I 



The 
follows 

Date. 

1901. 
Feb. T4, 

Feb. IB. 
May 17. 
Nov. 6, 

Nov. S. 

ifloa. 
Jan. 29. 
Jan. 30. 
Jan. 31. 
Feb, 21. 
Setft- 24- 
Sept. 2«. 
Nov. 13. 
Nov. 14. 
Dec. 10. 



diwPiiBp wnH inveatipatrd upon romplaint or request as 



Inapector. County- Locality. 

Dr. BrlmhalL --,--_, OltHBted Dover Twp, 

Dr- Brimhall , Wabasba Oakwood Twp. 

Dr. Brimhall Nolle-B Near Worthlngton. 

Dr, Annand Fillmore Bloomfleld Twp. 

Dr. Anaand Olmated Eyota TWp. 

Hr. Brimball Lac qni Pari© I-ak*»9ldp Twp. 

Dr. Brimhail Lac dul Parle Lakeslcle Twp. 

Or- Brimball Lac qui Parle Lakeside Twp- 



1 




Dr. Brimball Wright ... 

Dr- Annand Fillmore . . 

Dr. Annand Gmnt ..... 

Dr. Annand Murray 

Dr. Annand Cottonwood 

Dr. Annand Maraball ,. 




, Fridley Twp. 
. Harmony. 
, WendeU- 
. Fenlon Twp. 
. Wlndom. 
-Near Warren. 
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Omto. 

1901. Inspector. County. Locoiitx. 

Jmn. 21. Dr. AnoAnd Watonwan Madella. 

Jan, 22. Dr. Anna nd Watonwan Madella Twp, 

Jan, 22. Dr. Annand Watonwan SL J^niefl. 

Jul. 22. Di". Annand ..Watonwan .r St Jamea Twp. 

Jan. 23. Dr. Annand ...>Murra7 Aroca. 

Jan. 23. Dr. Annand Murrfty Ctiandler. 

Jan. 23. Dr. Annand RenTllle Morton. 

J«n. 2&. Dr. Annand Murray Slayton. 

Jan. 29. Dr. Annand Murray Slayton. 

Jan. 20. Dr. Annand Murray Utne Creole. 

Jan. 29. Dr. Annand Murray Ume Creek. 

Jan. 29. Dr. Annand Murray Ume Creek. 

Feb. IS. Dr. Annand Blue Earth Lake CryaUU. 

Feb. 19. Dr, Annand Watonwan Rlv^rdale Twp. 

Feb. 20. Dr. Annand Murray lona Twp. 

F«h. 21. Dr. Annand Watonwan St Jamea Twp. 

13 
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SUNDRY DtSEASBS OF SHEEP. 



ObBCure diseases— iJir<f Island, Renville Co.— March 23. 1901, Dr. 
BrimJiall visited the farm of Mr E. I. W,. near Bird Island, R^nvtH* 
Co., Minn.^ to investigate an outbreak of disease among Mr. W/s 
Bheep. There were SOR sheep on the place Ihe first part of January 
1901. Of these 73 had died up to the time of Dp. Bpimhall*a visit 
Autopsies were made on five and tiesueB from tliree of the fresh 
cases taken to the laboratory. At autopsy there were found no 
inflaoimatorv lesions, but some very Blip;ht hjemorrhagic lesions in 
all of the sheep exantiDed. These in connection with the symptoms 
deecribed vere sufficient to warrant the suspicion of hwrnorrhngic 
septicfBmia. 

TLe specimens were received in the laboratory March 24. Direct 
coverslip preparations, plain broth and serum cultures were made 
from sheep No, 1. Direct loverslip prepamtions strtined with ensin 
and methylene blue, from sheep No. 1> showed various large and 
amall bacilli. lu the specimens from sheep Nob, 1 and 2, stained 
with eosin and methylene blue, do bacteria were found, 

CultureSs — Cultures from all the organs of sheep No. 1 developed 
B. eoli communis and in addition, those from the lung, stapbyloccccL 
Cultures from sheep No. 2 and No. 3 all remained sterile after 72 
hours in the incubator, excepting as follows: From the lung of 
Bbeep No, 2 were obtained large staphylococci ; from the contents of 
the peritoneal c>'st of sheep No. 3 were obtained staphylococci. 

Smnmaiy. — Tbe bacteriological examination reveals nothing aa 
to the cause of the disease. 

Lymphadenitis— -Souift 6t. Paul Stock Tard*.— April 1. 1002, Dra. 
Drimhall. Bcckman and Wilson visited the South St, Paal Stock 
Yards and made oxnmi nations of a number of sheep which were 
affected with a peculiar ulcerative condition of the corners of the 
month and tongue. Two of the sheep were killed and autopsies 
made. AbHcessce were found in the lymphatic glands in the cer- 
vical region, in the mediastinum and in the retro- peritoneal region. 
Aside from theec and the ulcers about the mouth there were no 
gross leeioas. Cultures were taken from the varioua abecessee of 
glands and from the ulcers about the mouth and from the heart^a 
blood of both animals. 
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From the ulcers, utaphyloeocci, diplocord and amallj colon-like 
bacilli were obtained. 

A ver^ minute, non-motile bacinns^ resembling in some respeeta. 
memlierH of the h^cmorrhagiv svpticamiu group, was obtaineti from 
abscpsspB on the Up nn<i in fhe iung ami from the heart's bfood of 
one sheep. This organiam waa inoculated into rabbits with negative 
reBiill»4. 

The observations were too few and not of snfBt-iently positive 
character to permit the drawing of any conclusions therefrom. 

Rabbits Nos, 448^49 were ioocalated from the gray rabbit noted 
above- These died after eight and 21 days respectively, havicg 
shown symptoms of rabies, thus confirming Dr. Price's diagnosis. 



Obscure diseases — Long Lake, Hennepin *7o.— April 7, 1903, Mr. 
D. of Minneaijolis. telephoned to the laboratory relative to the 
orcurrence of the above disease among newly born lambs on his 
farm at Long Lake. Minn. Out of 17 lambs from 10 ewes oaly five 
•urvived. The lamha were either born dead or expired immediately 
after birth. Dr. Briniball was notified and requested Mr. D, to 
send specimens to tbe laboratory. 

April 8, two lambs were received at the laboratory by raeseenger. 
One of these had been born at noon of April 6th and the other on 
the morning of April 8tb- They had both died shortly after birth. 
Post-mortem exaniinatiou was made by Drs. Brlinhall and Wilson 
in the laboratory. No gross lesions were found in either of the 
animals except very much eDlarped thyroid glands. 

Direct coverslip preparations from the thyroid glands of each 
sheep stnined with eosin and methylene bine showed a few nucleated 
red blood cells and many large hyaline cells (leucocytes), but no 
bacteria. 

Coltureif on serum and in broth gave no growth after 24 honrs 
in the incubator. Pieces of tissue were preserved in 9<i per cent 
alcohol and in 10 per cent formalin for future histological study. 
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MEAT, MILK AND CHEESE EXAMJNATIOKS. 

Pork — yew Vhn. — March 18, 1901^ Ihere were received iu the 
laburalnrv, four samples of pork» Lie com pan ied by tbe following 
letter : 



N«w Ulm, MlQQ.. March IS, 1901. 
Minnesota State Board of Health. Minneapolis, Minn. 

Gentlemen: Send you by to-day'a express four aampIeH oC pork, whlcb 
1 would klnitly ask you to inspect and report at your earliest convenience, 
wliether the hog of which this pork is. was diseaBedn If so, whether 11 waa 
hog cholera. 

The hog Id question, I Bold alive lo a partj'. an*! after kilUog U he refosH 

to pay for it. saying It was affected with hoE cholera, and I made the agree- 
ment that it thEs were the ca^e. he should not pay for it. 

Have numbered the pieces so you may know from which part of the hog 
they are. 

No, 1. Eb a pl*!i:e of fat from over the shoulder. As you will notice there 
la a cavity about in the middle of Ihe fat which, however, might have heea 
DOthias but an ulcer- 
No, 2 Is a piece of ham meat from the shoulder 

No. 3 Is a piece of the leoderloin, with a little piece of tbe kidney in It, and 
No. 4 Is a piece of tissue wblch Is growo to the ribs near the luugK. 

Hoping thai: this explanation will bo satisfactory, and awditlug an early reply. 
t ATO. 

Ydutb reapectfully, 

C, S. 

To thiB the following reply vas made : 

March 18. 1901. 

C, a. New Ulm. Minn. 

Dear Sir: Your letter dated the 18th oC March, waB received this moroine- 
The specimens of a slaughtered hog which you mentioned therein, b&ve Just 
tieeo received this afternooD. The question raiaeiJ hy you and which you amH 
ue to Bcttlc Ih a purely medico-leeal one and Quite outside the Gcope of the 
State Board nf Health lahoratory. There is no slate meat inspection. 

As 1 underataud the case, it is purely a business Questiop. as to wbetber 
remuneratlon shall be made for one bog, and there la no Question of the exis- 
tence or an epidemic, or a numher of cases of lafactlous or contagious dis- 
eases among anlmale* at leaue. If I am miBlnformed in this matter and tbeic 
la existing amongst yourH. or other animals Id that neighborhood, a. contagious 
or infectious dtseaae. 1 would suggest that you write to Dr, Bracken. Secretary 
of the State Board of Health, at St Paul, Minn. Should the circumstances 
aeem to warrant It, 1 am sure the veterinary department of the board would 
take up the question of investigating the iliseaee amongst the hogs. Pending 
Inatructlo&H from you as to the dlapoaul of the material, we shai] keep it for 
the ueit two or three daya. In our cooler. 
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I might add that the llbelLhood of demonBtratlng the presence of the 
microbe of hog cholera, eveu liad the anlmiiL Buffered Irom ihe aiHeaae, would 
he cxtromely smuM in specimf^iis ccllectsd and sent aa tbesg were. The ex- 
penditure In tfme and materials ^vould also probably ammint to several times 
the value of the hog. Very truly youre. 

F. r. WESBROOK. 

Director. 

March 21, 1901, Mr. R., of New Ulm, telephoned Dr. Wesbrook at 
the laboratory stating thsit he baj seen Mr. 8. tbe da,v before and 
tliflt Mr. S/b desire ^as to knon' whether tbe meat was fit for sale. 
That the ori;>:itial It^tter was wiittDu by his son and was worded as 
it was througli a desire to admit that the meiit had l>een killed 
for food purposes. Mr. R. wan told that sueli au exumitation would 
<Y»sT the state in time, material, etc.. several times the value of tbe 
liog. He said he iiiipreeiated the situatioo. aud that he would write 
Mr. S. that it did not seem ueei.'ssary to spend so maeh when so little 
was at stake, fiiowin^ out of this pramifte of Mr- K» to write to 
Mr. S.> the foUowiug letter was received: 

New mm. Mlna., March 27. 1901. 
F. F, Weabrook. M, D., MlnneapoHs. Minn. 

Dear Sir: Having Had a cooservation with Mr. C. L. R., who a few daye 
a^o Lutervlewe*! you In reeard to the meat I ablpped you, aud after having 
htm explain to me what tiui^ and labor it would require to aHt^erlDiu tbe 
desired result we concluded to drop the matter, there tielng a dispute over 
one animal only. 

Thaakiug you for your information and time 3^ou have given me in thia 
matter, I am. Respectfully youra. 

C. B. 

Beef — Hattiinffit, — -On March 2-1. 1901. there wn** recei^-ed in tho 
lohnratorj by U. S. Ex. Co., a paekage nceompaoied by the follow- 
ing letter: 

HflstlnKH. MiniL, March 22, 1901. 

Dear Dr ^esbrook: Ton will receive by express a specimen of beef upon 
whieb you will liiudly express an opinion, 

A certain butcher killed a be*?! and soM the hlinl quarter to a Mr. K., who 

re<iufat<?d mp tur bive It enamSae*!, The meat, although kil1e<3 not ovpr t^relve 
hours, bad a blachlEh appearance. Ftirthermore. It Ib known that a belfer died 
and was sold to the same butcher for the hlile. Mr. K, feara that tbe butcher 
niay have sold him a part of the heifer that died, and hence docs not feel at 
liberty to use the meat unless salisQed that it Is tit food. 

All Che specimens I can get B a piece of ad<luctor muscles of tblgh and a 
kidik&y. Neither can I etalo what caused the il^^th of th? heifer. 

Respectfully. 

H. VAN BEECK. 

P. S. I do not know whether er not you are the proper peraon to send 
the specimen to. If not. will you please forward It, at my eipense. to Ito 
proper dt^stinaUon. 
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Tbe package contaiaed a kidney and a piece of muscle- Farther 
than the bliiiah or pupplisli appearance of the kidney mentioned in 
the letter, mk'ro8<o|)i tally there was nothing apparently wrong. 
Cultures were made from the kidney, the outside of which wa« 
sterilised l)y tneauB of heat iramediately after its receipt. These 
showed no development of bacteria, Kven had they done so, it 
would not have shown that the meat was necessjirily unfit for food, 
in consiiieration of the fact that tbe fipiecimens had been in transit 
for some hours without any means of preventing the development 
of bacteria which might have gained access to them. It was jtossible 
that the purplish appearance of the meat, which wae not conspicuous 
in the part received in the laboratory and may have disappeared 
owin;^ to free acccKs of oxygen, wa» due to the fftct that the auima) 
was not hied or that It may have been asphyxiated. The small 
portion of meat was too small, in conaideration of its mHhod of 
sending, to be worth while InveHtigating from a bacteriological 
standpoint. 

Heat — Qreen /sie. — March 31, 1902, there was received in the 
laboratory a apecijaen of meat accompanied by the following letter: 

Maroh aO. 1902. 

Dear Sire: Herewith, you will please And what I believe to be diseased 
meat. If it la customary Cor the State Board to report on auch specimens, 1 
would like to hear from you In reference to thia. A few houTH after taking 
a meal at which thU meat was used, a whole family was taken down with 
what i OlBfinoaed ptumaloe poiaoning. 

There was violent vomiting and purglris, rapid and weak pulse aod 
elevation of temperature. The temperature ranged from 100 to 103. This 
happened on the 2Sth JdrI. and they are all in a very poor condition at this 
writing. I could attribute their trouble to nothing else than eating thla 
meat. This trouble happened in the townahlp of Young America, Carver 
county, of which towaehlp W. B. is health officer. IT you make & report jou 
will da me c favor by sending the report to rae. ae the health officer does not 
live In this village. 

J. J, LANGFORD. M, D. 

Nearly the whole portion of the meat was fed to an aniiual in 
order to determiDe first of all whether it was poisonous or not. 
The remaining i*ortion was need for mating cultures which gave 
negative refiuUs. A large portion of the meat was incubated in 
broth for i8 hourw. Tlie culture was first filtered and the flltrate 
uRed for inoculating intraperitoneal ly guinea pig No. 523, weight 
205 giammefl, on the 2(ith of April, 191)2. Tour days later. April 
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30th. the animiil was deud. Tbe rectum was proldpsed. There was 
no increaee in the amount of peritoEeal fluid. The epleen was 
eligbtly Hwolleu and congested. The liver was slightly swoIIcd. but 
of normal color. Kidneys were congested. The bladder was dis- 
tended. The gall bladder wns enormously distended. 

Direct coveralip preparations from the peritoneal fluid, liver and 
gall bladder, atained with eoatn aod metbylene blue^ showed no 
micro-organisms. Cultures in broth and on serum from the same 
localities remained sterile after 46 hours' incubationH There seemed 
to be no evideoce obtainable bj laboratory methods that the meat 
bad been rcHponsible for the symptoms in the people who had eaten 
it. 

Ham and Cheeae — ArUntjton. — April 26, 1903^ there was received 
in the laboratory specimene of hum and cheese from Arlington, 
Miun.« accompanied by the following letter: 

Arlington, Minn.. April 24, 13U2. 
Dr. F. F. Wesbrook, MlnneauoliaH Minn. 

Dear Doi;lor: I have maes Uere hi llie village that 1 suspect to he results 

of some kind of food Sntoxicatloiu About a ueek ago. two chiUren of ono 

family, Ave and eight years respectively, took sick suddenly with vomllinE — 

fevtr, 102-103, pulse, 120-140. Abdominal pain and purging. The stools con- 

BlBt of mucous particJeH. blood and fluid. These two children are gradually im- 

provinfi- Day before yesterday the older Ijoy took sSck, exactly tbe saaie way. 

[ Hla a^e la 12 yeara, and to-d:iy the oldest girl* age 14. fjow bU the children 

tin tble family are eick with the trouble, i dlagnoscil It eastro-enteritis and 

[betleve It to be of toxic origin. I have Investigated the food they have been 

re&Ung. and I found this ham. They have been eating from it raw. Also the 

trheese. Please examine the same, and let me know as soon as poBalble. The 

■ liaiu waa aeut in here from oome packing house. 

Yours fraternally, 
a W. KANNE, 



The cheese and meat were both in the RRoie package and in con- 
tact ft'ith each other in snch a manner as to readily permit the cod- 
tamination of one by the other. Poptions of the cheese were fed to 
mice and they ate it greedily without the ppoduction of any symp- 
toms. Cultores were made from both the meat and cheeae and after 
48 hours in the incubator an eieeedingly abundant growth of a 
motile biicillua was prfRent, apparently unmixed with other micro- 
organiRms. This was morphologically and culturally R coH com- 
fiititiitf. Cultures from both pources, i c. cheese and meat were 
iDoculated intraiieritoneaHy into guinea pigs Nos. 524-525 respect- 
irelj', which died in less than 18 hours. The organism was recovered 
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in pare culture and the previous diagnosis of B. coU communie wmt 
corroborated- 

In order to determine the presence of a foxine in the original 
.material, nn ai;ufK>u3 extract vaa made from the meat and another 
from the cheese. Theae were filtei-ed through a Berkfeld filter Id 
order to remove the bacteria, und the filtrate was inoculated 
intra per iloneallj in 1 C. c. dooeB into guinea pigs Nob. 526-527 
pespeetively, Thoae anlmalR Blio^ed no eymptome during the ensu- 
ing month, and were thereafter uficd for another purpose. Thoro 
was thus no evidence of the prcseaoe of any conBiderable umount of 
ptomaine profient in the original material. It is possible that the 
strain of B, roll communw foimd in both 6|>ecimens mdj" have been 
virulent (o iimn and may have beoa rCBponBible for (lie symptoms. 

Pork — Le Hoy. — Jau. 2. 19(>3, thn-e wjib received from Dr. M. J. 
Hart, of T^ Roy, Minn., a specimen of pork for examination- Sped- 
men consisted of a poriiftn nf the tipiii^l rohinin sibotit five inches 
long, apparently from the lumbar region, with the attached dorsal 
muBcles and skin. One mass of muscles extending through tbe speci- 
men "Nvas necrotic nnd a large part of tliiti space was filled with 
cheesej' pus. Direct coverBlip preparations aud cultDree ia broth on 
agar and serum all showed only atreptococci, 

lard — Hairley, Minn.—FeK 2, 1903. Ihere wiin received in the 
laboratoiy some small pieces of lard and muscle contained in one 
of Ihe laboratory diphtheria test tubee. February 3rtU the follow- 
ing letter was received concerning the specimens: 

Hawley, MIdd.. Fab. 3, 1903, 
Dr. Wcabrooh, University of MioDeaota. Mlnneapolia^ Minn. 

Find flpedm^nH (lard and muarle) which we would like to hflve examined 
In regard to wbether the hog was diBeaBod or not We are acting on advice 
of local board ot health and a veterinarian. Report br nail reauitfi. 

D. & A. 

The pieces of meat received were not large enough to make a 
Batisfactory examination. The matter was explained to D. & A. with 
a r(?*|iiest for furlher data and larger specimens. Nothing further 
waii heard from them. 



Faateurized Milk— Aug. 11. 1002. at 5 p. m., there was brought fo 
the laboratory by tlie secretary of Ihe Stale Board of Health, one 
glass Jar of Pastuerized milk which had been bought in the market 
in St. Paab 
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Two gelatiQ plates were bowd with 0,002 c, c. each and two with 
0,1 c. t\ each of ihe milk from tliin jar. The latter two plates showed 
growth entirely too thick to count the rolouios, and the gelatin was 
liquefied after flV hours iit 21"' C- The former plates ibowu with 
0,no2 c, c), gave 930,500 aad 835.000 colonies respectively. An 
average of tliese two gave tll2JaO colonies jjer c. c. It is worthy of 
note that tie neck of ilie milk ^^.tecimeu holtle was slightly chipped 
and a space left between the paper cap aad the neck. 

Aug. 19, 1902, another battle of Paeteurized milk was brought to 
the iaboratiiry by the Secretary of tlie Stale Board of Healtii, This 
bottie of miilt had been purchaned in o(>eu market in St. Paui. 

Gelatin plates containing 1 c. c„ 0.05 c. c, and 0,02 c, c. of the 
milk were sowu. Tliese plales were kept iii the culture closet tor 48 
hours and then i-ounted. The average showed 19,120 colonies per 
t. c of the milk. 

Bitter JAilk— Long Prairie, Todd Cg.— Feb. 5, 1903, Dr. .Annand 
visited the place of Mr. R. A. L-. of Long Prairie, Todd To., and 
<ollected speciuiens of milk from a cow belonging to Mr. R. A. L. 
Mr. L. in a letter reqnesteii the examination of the milk and said 
concerning it^ '*The milk lias beou used all the time in luy family, 
l>ut in sraall quantities. We use the cream in coffee and on bi'eak- 
fast f^fids and use little of the milk. The milk does not taste bad 
until after it has stood a day or fi day iind a half. We therefore 
"have used little of it and tlirowo tlie rest away, I do not think it 
lias afl'ected any of the family. Thei-e seems to lie something wrong 
^th the cow. and 1 tliink dest that the milk be examined in order 
that I ukay know lliat it is not harmful/' 
Dr. Annand'n notes were as follows: 

"Tliis c<tft' was givin-? bitter milk and the owner wished to obtain 

tlie reas<in for it. Khe n'us a ileraey cow nine years old. Present 

owner has had her about two years. The bitterness of the milk was 

first noticed about IS months ago. and four months before cralving. 

Thenninml was dried upanri the calf wjis dropiied in Xoveinl>f*r. The 

milk was all right until the following February. It was not noticed 

to lie bitter until April. The cott' was then turned info grass, but tbe 

milk remained bitter until the middle of May. The owner then dried 

the cow up. Bhe calved again about tlie 20th of October, 1902, The 

bitferness Iwgan about December 1st aad was still present when the 

specimens were taken. Feb. 5. 1^03. Cow came from Iowa thi-ce 

years ago. She bad been fed good wild hay, bran and peelings. 8he 

wae in apparently good health. The surroundings were good. The 
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milk was kept in the pantry in winter and in the cellar in the Bnm- 
nier, with good surround i»gH. Mr, W. E. L., father of Mr. R. A, L,, 
touk some of the milk from this cot to his place io Majr nod June, 
1902» and kept it in the refrigerator. The milk was stilJ very bitter 
there. The bitterncsB seemed to vary at times. The aiiimiil bad ealt 
in her manger, and in January had been given one pound of Epsom 
saltB und had the dose repented on the second day with no apparent 
change in the milk, 

I took a milking from Ibis t^ow after preparing her in the 
following manner: — The cow'e udder and teats were Bterilized by 
beiag wsished with a 1.1000 biehloride solution. The ndder wa* then 
tovei-ed with a piece oT nin^.e steriliseed in bichloride solution and 
having four holes cut for the teats to project through. My hands 
were tlien Bterilized, and into sterilized bottle No, 1 a portion of the 
first niiik froitj all four to:it^ nan milked: into sterilized bottle No. 
'2 spedmena ftf the second milk from all four teata were eollected ; 
into sterilized liotfle No. 3 the last milkings of all four teatu were 
rollected. Into sterilized bottle No. 4 was placed a speeimen of 
milk (from an earthen crock) wliich bad been milked the day 
previously by Mr. L, The spedmens were colleeted on the morning 
of February 5th and brought to the laboratory at 5 p. m. of the ftn.me 
day." 

Bottles Nob. l-S-'l and 4 noted in the above report by Dr. Anaand, 
when received in the laboratory fit 5 p. m„ Feb. 5. 1903, were placed 
iniHiedintely in the ice chest and the following morning plates of 
agar were made by neing 1 e. c, and .01 e, c, of milk from each bottle. 

Cultures were made from each boltle by placing 1 c. c. of milk 
into a tube of binitb. This was shaken up and sown into a second 
tube of broth with a large loop, and atreakings were made onto serum 
and agar from this second dilute broth. At this time the milk in 
bottle No, 4 bad a penetrating bitter taete. The milk from bottles 
Nos. 1-2-3 was sweet. 

The niilk io bottle No. 2 was divided into three parts. The first 
part was piaeed in a sterile dask and placed in the ice chest. This 
milk remained sweet for nine days and no peculiar taste was noticed 
at any time. Tbe second portion was shaken up with an excess of 
rhioroform. The third portion was Btenmed in tbe autoclave for 
10 rainutcB. 

Cultures from bottle No, 2 showed a white staphylocnccufl. 

Cultures from bottle No. 3 showed a white and a yellow staphy> 
lococcus. 
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Cultures from bottlir No. 4 ehuwed u white Btapliylococcus and 
an even I, V slaiiMut;. rad-whapeiL nou-uiotJIe ba^.iIUis. v^hicli formed a 
tbick ri*p.T uiasa in ln'oth^ Imt no i^ellii'Ie. Did not coiigulate nor 
redd<-n lituius milk, IMaiL uiilk wiis not made liitier by the growth 
in it of {he organism. Formed it wbite inniftl growth with very 
slight reddening on lilmna dextrose* ^aceliurose and nialtose agars. 
Formed the same wLi(e moist growth on lacloee agar, but decolor- 
ized the agar. Ferjned white niuir^t eolouies on t^eruin- 

It is apparent from the above that the bitternewft was not in the 
milk wlieii drawn from the cow, but that it was produced by the 
growth of Borne organism wbirh got in from outside, either from 
rhe air or the receptacles. 

Milk — Ham«n, Grant Co. — Feb. 14. 1903. there was received in 

rhe laboratory (hniu;;h llie S^t^ci-etiiry i»f llie State B(»ard of Health, 
a Mpeeinien of milk accompauieU by llie following letter: 

Deai* Sir: Have to-day sent yoii by mall, el four-ounce bottle of milk. 
Please report the condition of same as eoon as possihl^, and ohllge. 

EL E. H. 



A second letter from Mr, n., dated February IGtb, pays: ''I 
want thia milk examined rt^arding poison or other affecta that 
might be in said milk, and not from a sanitary point. The milk in 
quesllon has a peculiar taste/' A third letter received from Mr, H., 
February 19th, said : "The taate of the milk I cannot describe, only 
it is a taate that is not right, I felt no evil effects after drinking 
the milk, but never took over a few swallows. The crcaiu seems to 
be all right when in coffee or used otherwise. The surroundings 
wherp the rov i» kept could not be belter," It was suggested to Mr, 
H. that the devclopmert of the taste might be only a temporary 
matter, possibly related to the mannt*r of storing the milk or prob- 
ably a elight oversight on the part of the f»crson whose duty it was to 
thoroughly cleanse the receptacles in whieh if was contained- He 
was re^jueeted, in case the ehango in taste continued and the matter 
became serious, to eonimimioate with Ihf Department with the idea 
that some one might be sent to make an examination of the milk. 
No further communication has. howevtr, been received from Mr, 



Milk — Mountain Lake. Cottontcood Co. — April 9, 1903, there waa 
brought to the lalmratory by Dr. Brirahall. a pint beer bottle filled 
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with milk wtiirL had l>eeo collected ou April Sth ou (he farm of Mr. 
6., Deur MouQtuJD Luke, MJnu. 

This iLiilk had bet^n collectetl bv Mr. S. without aseptic [a'ccau- 
tioua, iiuiJ bi'iiught iu for ex a mi nation (o determine, if possible, the 
cause of the bitter tawte iu it. 

One c. c. of this milk was taken with a pipette and sowed into 
broth, and from the broth atreakinge were made onto agar an<i 
seruni- 

Cultures showed a streptococcus, a large white i*tapbjlococcu8, a 
small lodehaped batiltufi which coagulated and decolorized litmus 
milk and grows with «n abundant orange [bellow growth upon all 
solid media. Also a verj ftm^ll motile bacillus ivhich forms a heavy 
pellicle in broth, which later sinks to the bottom of the tube; a moist 
growth on serum, which is of the same color as the serum ; a 
moist growth upon all litmm^ agars, which are alightly alkaliuiaed; 
docH not congulate litmus milk aud alkalinizes it sligluly; does not 
form indol. This bacillue is Eot identical with the bacilluH found 
in the bitter luilk obtained on the farm of Mr. L„ Long Prairie^ 
Minn. 



The most obvious Icksou to be drawn from the above account of 
these RUudry examinatioufl of meat, milk, etc., is the necessity for the 
proper selection, collection and tranBmist^ton of specimens. Many 
of the speeimenfl above described were absolutely uaelens for the 
purpose for which they were sent, becniise they came from the wrong 
fioiiree. Most of them wep9 improperly collected and improperly 
packed for shipment. Not infrequently very much more time is 
wasted in tLe laboratory in attempting to determine something 
from erroneously collected and shipped material than would be 
required to Head a man to the locality to investigate and collect 
specimens in the proper manner. 
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DIPHTHERIA (?) IH CAT. 



8t Paul, Afinn. — S^pt. 6, 1901, there was received from Dr. 
Richard Prit^e, St, Paul, ii specimen consisting of a cultare on 
serum with the swab with which it was takeu from The tongue of 
the cat, the property of Pr. K. B., St. Paul. Specimen had been 
taV:en Auj^Ht 31st, bat waa hrouj^lit to ibt- laboratory hy Dr. Piir*? 
September tilli. A heavy, pastv growth ah'ead.v pxisted on the 
st^ruQ] which was partially liquefieO, Fresh cultures were sown 
from the swab and from Ihe serum in broth and on fresh serum, 

After 24 hours jij the iueubator, a heavy growth iu all of the 
culturea appeared* A miAtare of bacteria consisting of staphy- 
lococci, very short colou-lilte bacilli aud large spore-bearing bacilli 
were present on iiiicroscupic exaiuiuatiou. After 48 hours in the 
incubator, the seruiu in all the tubes was hegiuning to be Hquefied. 
Siuce the culture had been six days collected before It was placed 
ID the iDcnbator* and since such a large admixture of bacteria was 
prettent without any forms resembling B. diphtheriw, no further 
sub-cultures or Htudy of th? micro-organisms waa made. 
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RABIES, 



Introductorjf^—V^ (o Jan. 1, 1!#U1, specimens from 51 supposedty 
rabid aDiiiials had been received and exauiined in the laboratory. 
TLese linve all been reported in the reports of this board for 1S90'93 
and lS!)i>-iyoO. An analytical report of the first twenty cases was 
presented at the American Public Healtli Association, Oct. 29, 1897. 
Further notes on these twenty cases and tlie succeeding twenty-sir 
cases were also published in the St, Paul Medical Journal, August, 
1901). 

In addition to the above reported cases occurring prior to 1901, 
on Dec, 11, 1!)01, the following informntion conoerniug another large 
outbreak was received : 

Outhfxak ^^A—Fridley, Anoka Co. (Cattle) .—MdiTch 12, 1900. 
A number of cuttle in a herd of 140 belongint^ to Mr. L, H. Hoyt 
were bitten by a strange dog. Between two and thrive weeks 
afterward the cattle began to develop symptoms of rabies and 
sUtf/firc died or were killed during the ensuing six monthSn 

From Jan. ], 1901, up to the present date, May 1, 1903, sped- 
niena have been examined iu the laboratory from 41 cases of sup- 
posed rabicB. 

The following contains a detailed report of these cases and infop- 
mation concerning certain others: 

Outhreok 45— S^ Paul, Ramsey Co. {Do^j—Lab. No. 52,— Jan- 18, 
IHOl, Dr. lliihard Price oi St. Paul, seut to the laboratory a small 
pug dog which was io th*? paralytic stage of rabies. This animal was 
a case which had occurred near Olive street in St. Paul. It was ex- 
hibited to the class in pathology and bacteriology in the Medical 
Department of the University. On the morning of January 19tli 
the dog was found dead, Uabbita 416-417 were inoculated there- 
fi'om and died in 20 and 16 days respectively after exhibiting symp- 
toms of rabies. 

March 1, 1901, information was received from Dr. Price that two 
other dogs, the property of Mrs. C, Ht. Paal, had been bitten by the 
above mentioned dog and were, at that time, showing symptoms 
of rabies. One of these, a terrier, had shown symptoms about the 
miiioie of February and disappeared permanently. The second, a 
setter, was sliot when symptomH wet^ well developed. 
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Outbreak iQ—FarihaHlt, Rice Co. \^tcin€.]—Lab, No. 53.— Feb, 
28, 1901, tliere was reoeived ia the laboratory from Dr. L, Hay. of 
Faribault, Minn., the head of a hog, accompanied by the following 
letter: 

I senil you this day, per U. S. Eipreaa, a specimen of a. hog'e head which 
was shot by Its owner beeaua© of suspected rahleH. The history ot the 
case is ae follows: 

'"About three weeka ago. aome unknowo anJcoftl, wolf or dog judging 
from the tracka in the snow, visited the yard belonging to Mr. A. C, and 
Icilled a number oC chlcKena without carrytug any away. Cast Friday night 
the owner noticed that ono of bis hogs cocntneni^ed to eshlbit all the aymp 
toms of rabiea. Saturday mnrnine he was gt^tting worse, conflrmlng the 
diagnosis of rB.biee, He was shot by the owi]er In the forenoon of the 
same day after having inflicted wounds oa every bog in the pen." 

L. HAT. 

Two series of rabbits lAere inoenlated with material from this 
rase, Noa. 418-lD and 4"22-23, and died after exhibiting symptoms of 
rabiea. 

Cndtr date of Marcli 28, 1901, Dr. Hay pave the further infor- 
mation that Mr. A. C. had one other hog which had been destroyed 
after exhibiting symptoms Biuiiiar to those exhibited by the one 
noted above. 

Outbreak 47 (f)—^^t Anthony Park, Ramsey Co. (Dog)— Lab. 
.Vo. 54.— Feb. 28. 1901, thei'e was received in the laboratory from Dr. 
M. H. R^*ynold8, of the State Experiment Station, St. Anthony Park, 
Minn., the head of a dog, accompanied by the following history : 

"The animal had been bitten 10 days previously t>y a strange dog. 
Feb, 27th he was first seen by Dr. Reynolds and then seemed to l>e 
paralyzed. He died Feb. 28th, and the head was removed and sent 
to the laboratory." 

Cultures from the medulla showed encapsulated, Grara-staining 
di|>Iococci and abort baciHf. Rabbits Nos. 420-21 were inoculated 
from the material and died in four days after exhibiting symptoms 
of meningitis. At autopsy, diplococcus pneumoniae (?) was found 
in (lii-eet coverslip prepirationa atd cultures. 

Outbreak 48 — Jona, Mvrrtiy Co. (Do(j)—LQh. No. 55. — April 15, 
1901. there was received in the laboratory a dog's head from Dr. L. 
A, Williams, of lona Lake. Minn., accompanied by the following 
letter: 

Marrh 25. a fltrange dog came to the house, looked wild and ran around 
biUnB at everything. It bit two other dogs, aeveral head of caille and some 
swine. This dog waa killed April 7th, The Jaw of dog designated No, 1 
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wae Found bitten and swollen. The animal could not close Its mouth, and 
tried to bite and cat but could not- It vas lied up and <:ontiiiued rostlesa 
until April 10th. when it di^d April Sth. dog designated No. 2. four months 
old. wafi Dollced actl&g urnintural and cross. It bit the otber dogs, tt ran 
away April 9lh and (?ame back April lOth. April 10th It waa lying on the 
floor when a man dropped a handlcerchlef a few Teet from hlm^ The dog 
Jumped at him, lacerating three small places on the back ot the h&nd 90 
that blood flowed. Tbe dog was tied up- April lltb it acted croea and 

would attempt to bite anyone that went near him. Would also bite at a 

sttck, Contlnned to eat until the afternoon of April 12th: then refused 

food: became more quiet and was found dead, but still warm, on the morning 

ot April 13th. What would be your advice to patient in regard to going to 

the Pftsteur InstltuteT 

L. A. WILLIAMS. M. D- 



Advice was given to t^cDd the patient to a Pasteur iDstitute with- 
out awaiting a laboratory i-eport. Two series of rabbits were jdocu- 
lated, Nos. 425-^6 and Mos. 41^-a9. These all died in periods of froin 
15 to 30 days after exhibiting symptoms of rabies. 

Outbrmk ^d—Mhnt€apotiSj. Hennepin Co. [Man) — Lab^ No. 56, — 
May 7, 1901, Dp. Wilson (*oileeted spedmens from a t'ase of rabies 
occurriug in the prartit^ of I>r. K. A. Campbell, Minneflpolis, Minn. 
The taf« gave the foiloftiiiF liiatory: 

Saturday, April l!Otht F". H.j nine years of age, was playing in 
his father's yard ia South Minneapolie, when a strange dog ran iDto 
the yard, atlaeked and bit him at the base of the right thumb nail 
and over the metacarijophiilaogeal joint of the forefinger of the right 
hand. The ^vollnds wer-e but sliglit ones. They were washed witb 
water into which a enialJ amount of carbolic acid hud been placed, 
healed rapidly and the incident was almost forgotten. The dog wa» 
not seeti again by anyone in the neighborhood. 

Saturday evenings May 4th, two weeks after the bite, the child 
was excited, slightly feverish and drank a great deal of water. By 
the following (Sunday) morning, he npfieared to have some diffleulty 
in swallowing. Dr. tJampbell was called about noon tunduy. He 
found the child with slighTly increased temperature^ but apparently 
well and ratioual, except a constant deski*e to drink and an ina- 
bility to do BO on ao<;ount of epaflm or slight convulsion when at- 
tempting to swallow Quids of any kind. Dr. G. D. Head was called 
in consultation Monday flfternoon. May (ith, and found the same 
symptoms, but somewhat exaggerated, the child going into a marked 
spasm whenever it attempted to driuk. He was still perfectly ra- 
tional and objected to trying to drink fluids, because, as he said, "it 
made hira want to lie flown.^' ^He had not been talked with by any 
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one. except at the time of the bite, concerning the bite and, presum- 
ably, knew aothing of the ^yniplonia of rabies). Hpaems were read- 
ily excited Monday eveuing whenever anyone entered llie room. They 
grew rapidiy voree during the night, and the child died about 2 a. 
m.. May Tth. About '2:'S\} a, m,, i, e., about IMi uilnnteB after death, 
the txjdy was injected with over one and one^half pints of 15 per 
cent formalin, tliat is, G per cent formaldehyde Holntion, by an un- 
dertaker. The undertaker said that at the time he made the injec- 
tion the body wm In Ihe most intense rigor mortis. He succeeiled 
in getting a very jyerfect injection, as was evidenced at autopsy. 

Autopsy at 9:30 a. ul, May Tth, seven and one-hair hours after 
death. Body was that of a slender, i^oorly nourished, eight or nine 
year old, male child. Two slight scars were found; one at the root 
of the nail of tlie right thumb and the other over the metacarpo- 
phalangeal articulation of the right forefinger. In opening the 
abdominal cavity, a very strong odor of formaldehyde was present- 
The liver, stomaeh and intestines were bleached and hardened by 
itlie solution. Otherwise, all the orj^ans were apparently perfectly 
normal in size and shape. No evident-es of iutlammation. A slight 
puckerinfT was present at the npei of the left lung aud at the base of 
the right lung was a ^uvall nuKfunt of hyponfntie congestion. The 
tieart, anteriorly, was mark^'dly atTerted hy the formaldehyde solu- 
tion. (Undertaker said thit be had succeeded in getting a complete 
circulation of the fluid). 

The brain was markedly hardened by the formaldehyde solution, 
except the posterior temporal lobes, which did not appear to be much 
aflfected. (The cranium had been injected liy means of a trochar 
thrust into the fourth ventricle.) The interior of all the ventricles 
4>f the t>raiii w;iB well hanlened; the medulla aud upper cord raark- 
c?dly siK The brain and five or six inrhes of the upper end of the 
curd wei-e removed and brought to the lal»orittory. The base of the 
BkiiU eontaining the proximal portions of the cranial nerves wii 
chiseled out and brought to the laboratory. All the specimens were 
pla**ed in 1(1 per I'cnt formalin with 33 i)er cent alcohol, after inocu- 
lation material had l>cpn selected. 

Ad emulsion was made from the white matter apparently least 
exposed tn formalin iiL the inteiior of the posterior temporal region, 
isuj rabbits No>*- 4l'ti-4J7 inoculated therewith at 3 p, m.. May Tth, 
1901, These animals died in oigLt and seventeen days respectively 
after iuocnlation, after having exhibited symptomn of rabies. A 
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I eecond series, rabbits Nos. 432-33 were uIhu Juocuhiled anil died after I 

I exhibiting eymploius uf rabies. I 

I This wise is of particular iiilerest not ouly betautie of its occur- I 
ring iii iiiaL, but farUier bei:ai]se of llie fact tbat the viras of rabiea J 
was unclianged by a very tlioroii^L eiabalmiag by foriualdebyde, I 

' &evea hours before Ibe colleclioii of tUe si^eclmeas. I 

Outbi-cuk m (/) — South St. Paul, Dakota Co. {Df}fj)—Luh. Nq.\ 

\ fi7. — May 17, 191^1, at 7 p, i\\.. Dr. Auuaud brought to Dr. Wilson's 1 
house^ tbe head of a dog wrii[»ped in paper, of which he gave the fol- I 
lowinn; bistory ; I 

I The dog, on the morning of May 17tb. was seen to be acting! 
atran^ely near the stockyards in South St. Paul. He was shot by | 
a liuliLvuian, «kiuued and tlirown into a rendering vat. Sometime I 

I in the afternoon, Health OfQcer C. 0. Lytle had .the carcass reinoTed I 
from tlie vat» tlie liead severed from tlie body, wrapped iu paper 
and given to Dr, Aunand to bring to the laboratory, Tbe head was 

i kept in the ice chest until the moruing of May 18tb, when it was | 
brought to the hiboratory and eKaniined- The bead was that of a I 

, uied in ni -sized dog, probablj about 30 to 40 jjounde in weight* had J 
been ekiuned and waij much decomposed for so short a time afteti 
death (24 hours), possibly due to Ibe aelion of materials iu Ihe 
rendering vat noted abo\e. A portion of tlie medulla was removed 
in as cleanly a manner us poijsible, an emulsion made and rabbits I 
43(1 and 431 inoculated therefrom. These animals were found dead! 
the next morning. ^ 

CultTirea iu broth and on serum from the inoculation material 
after 24 hours in the incubator shuwed abundant growth of large, J 
nou-niotile sporebeariug bacilli, small motile bacilli and staphylo-l 

I coeci. Benini liiinified. Owing to the decomposed condition of ihej 

' material it was impossible to make a diagnosis. I 

Outbreak ^l^MinncapotUi . Htnttephi Cv. <ZJ<K/),— May 20, lilOl,! 
Dr. Annaod examined a dog, the proi>erly of Mr, (1, C, northeast! 
Minneapolis, and found it exhibiting uuuiifitakable symptoms of 
rabies. The animal had been bitten by a cur. which was afterwards 
killed for bis strange actions about two mouths pi-eviously. The 

I dog was killed, but no specimens were collected. I 

Outhrenk ^2— St. Ptijtl Park. Dtikoto Co. {Uog)~Lnh. yo, 08. J 

June 8, 1901, there was received iu the laboratory, from A, H. F.. oQ 

St, Pan! Park, the body of a small puppy which had been killed afteM 

exhibiting symptoms of rabieB, The puppy had Ijeen bittec on May 

I IJth by n dog which also bit several other dogs in tlie same vicinily., 

I All the bitten dogs were kept tied, J 
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ICabbita Nos, 43^.*'.5 were inoculated Hubdurally witJi this ma- 
terial ami died in 15 and 21 daje respectivelj. A Becoud eeries, 
Ntis. 44-145 wei-e iuoculated from tlus material and died after 11 and 
30 days respectively. The case was diagEosed rabies. 

Outbrcfik 53 — Xcw Ctmada. Rawscy Co, {Dog).—Ang. 13^ 19tH, 
Mn PompluD visited the place of Mr. B. K-, New Canada Township, 
Ramsey County, to investigate a case of supposed rabies, tie found 
that a dog, the property of Mr. B. K., had been bitten by a supposed- 
ly mad dog about two weeke before, lie ordered the dog tied up 
awaiting development ft. 

Aug, 17, 1901. Mr. Pomplun again visited Mr. K/a farm and 
foTiDd that in the interval tlic dog had become morose, refused food, 
anapfred at everything in reach and had been killed by his owner a 
few minutes before Mr, Pomplan^a arrival. 

Aliitncfipolisj l[€7tn€pin Oounti/ (Horac) — Laboratory No. 59. — 
Aug. li, 1901, there was received in the laboratory the head of a 
mare from Dr. O, C. Lyford, The aaimal had been exhibiting symp- 
toms of rabiepi for three days before her death. 

Babbits Nos. 44G-47 were inoculated with material from the 
specimen and died after 10 and 18 days respectively, having shown 
eymptoms of labicR. A second series of riihbits, Noh, 450-51 were 
inoculated from these and died after 17 aad 15 days respectively. 
The cose was diagnosed rabies. 

Outbreak rA—St. Paul, Rauiscy Co. iDog)—Lah, No. 60.— Aug. 
30. 1901, Mr. C. N., of St. Taul, brought to the laboratory in a 
hasket two rabbits^ one small white one dead. The other, a gray 
rabbit, not dead, but almost so. When removed from the basket the 
latter rabhit showed faint twitching of the face muscles and very 
slight twitching of the fore paws; completely paralyzed otherwise; 
liiud limbs were extended nnd tlio head retracted. Accompanying 
the rabbits was the following letter : 



Tbe boftrer, Mr, C- N.. has two rabbite that I hare iooculatert from his 
hull t(*rripr ihnt bit him August 4th and waa destroyed in a dying coDdi- 
tlOT) August 9th. On AugaHt lOlh, I Inoculated these two rabbits from the 
terricBl apinal cord of the dog Yeaterday, August 29th, tb& brown rabbit 
became paralyzed and tte white one showed peculiar ungalDly htud aclion 
especially In the left leg, Thla ntoralng at 8:30 A- M,. the whLte one died, 
paralysed. As sorne on@ bee told him and hla friends that rabLos docs not 
*slat only In my mini. I have told him lo submit Ihem to you an Impartial 
Judges and make InoculaMons to set the matter at rest^ Mr. ^. has taben 
the Pasteur treatment and wUbee to know If he has done so unnecessarily. 

RICHARD PRICE, 
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Outbreak 55 — State Experiment Station, Eamsey Co. (Cow) — 
Lab. Nq. *(1. — Sept, 27, J901, there wus received id the laboratory at 
3 p. m., the Lead of a cow. Ten minuteB later Dr. Lyford telephoned 
the foUowiDg historj? of the caae: 

Yesterday, September 261h, the cow, a young Mack Holstein, at 
the State Exi)erimeiit Station, which hiid l«?eu running in pasture 
durin{^ the summer with other cattle, began to ahow symptoms of 
craziness. She butted at the attendants, other cows, chiclcena, etc 
Considerable escape of fluid from the mouth was present and the 
animal ap|jeiired weak, especially in the fore lega. t^he was noticed 
ealiug unusujLl firlicles, such as acorns, rugs, etc- 8he died about 
11 a, in-, Sept. 2Tth, not having iieen seen by a veterinarian. At 
11:3[) I>r. Lyford mude aa uutopsy on the body. He found all of 
the organs normal, the central nervous system not tieing examined. 
The stoumcli contiiiued uiinierous f<jrei^ bodies, such as a su^ike, 
several rags, pieces of rug, blanket, acorns, sticks, etc., etc. Some 
very dark mncons was found iu the large intestine. The specimen 
as received in the laboratory consisted of llie skin, head and upper 
portion of the neck of a cow, severul lengths of intestine tied off, 
containing dark, liquid fieces. 

Direct cuveralip pix'purationa, cultiireH in broth and on serum 
were made from the ineuiugeH. A portion of the medulla was used 
for inoculating rabbits Nob, 454-455. These animals remained alive 
and well during the en>suing three mouths, after which time they 
were nt^ed for another purpose. 

A diagnosis of rabies was not warranted from the laboratory 
ezauiinalion. 

Outhratk 5r — Burrhon Ttcp.. Kandiyohi Co. (Dog) — Lab. No. 
62,— Oct. 31. 1901, there was received in the laboratory a brain and 
a portion of the wplnal cord of fl dog, accompanied by the following 
letter : 



I Bend you by eipress the brain and cervical portion of the spinal cord 

of a dog. Tbia dog was suBpec^ted of havjDg rabSes, The dog was not known 
to betong to anyone bereabouts. Had nevop been aoen by anyone around 
here beZore to my knowledge. He came to the farm of Mr. J. N., ta Harrison 
township, about 1 o'clock, October 20th, and attacked the poultry. Aa ooon 
aa Mrs, N-, fho was alone on the farm, went out doora the dog at onoe at- 
tacked ber. lacerating her hand severely. The dog peralated in the attack 
until finally Mrs. N, got hol<5 of an ax and diapatched the dog by a blow 
on the head. The dog prenented evidencee of a recent encounter with a 
akuak. It waH a female hunting dog of aooio kJod. I have remored the 
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epedmeBB, 1 regret to aay, not under the strictest aseptic precautions, bul 

tHe Jar was tHorougtily fiterlliaed and the specimens placed In gij-cerlne. 

F. M, ARCHIBALD, M. D- 

Froin tbe speoiiiipnfi riibbits Noa. 458-450 were inonnlated and 
diod in 77 and 21 diiya rpsiiec lively, having esliiliitec) eyDiptomEt of 
rabies. 

Or. Arf'Iiiliald's letter was answered immediately upon the re- 
f*pipt of Ihe KpeeimenN ai\t} iidvire given Ihflt the patient be sent to 
n Pasteur Instlttite, Under diite of October 23rd, he said : 

I tboroiijitily canterlEed the wonnds on the lady'E hands and cleaned 
them as well aa possible. They are doing very well. She is not at all 
alarmed about the probability of hydrophobia and T do not ttiinh ahe could 
be Induced to go to Chicago for ttie Pasteur treatment unless tbe resulls 
of the Inociiltttiona are positive, F. M. ARCHIBALD. 

From rabbit No. 450, rablita Noe. 4G3 G4 were inoculated and 
died after 45 and 25 days reepeetively. Prom rabbit No. 4G3. rabbits 
Nos. r.2829 were inooiilated and died after 22 and 21 duye respec- 
tively. All of thene auiuial^ t^X-hibited fiymptoma of rabies before 
death. The long i>eriod of intubation in rabbit No. 458 may have 
been due to the fa<.'t that the material bad been lU'eaepved for some 
time in glycerine before it was inoculated. 

Jan. 2, lf)02^ a Btatetiient of the results of the inofulations up to 
that time wa« again made to Dr. Arrbibald. Under date of JflU- 4, 
1902, he wrote: 

The wounds on Mra, N/a hand healed in the courae of a week or ten 
days and she has had no symptoms sluce except some aumbnesa in one 
Bnger that was InJurEd the worsL She is gradual!/ recovering from that. 
Doubtless this was due to the injury of n nerve. Mra. N, is not particiilarty 
iQcllned to borrow any truuble at>oiit the matter. I apoke to her and her 
hush&nd about going lo Cbicago tor (be Paateur treatment, but &he did not 

core to go. 

On Feb. 27. 1902, Dr. Archibald was informed of the fioal result 

of the laboratory invent i;!Jt Hon, i. e., that thi> case was rertainly 
rabit*. No further iDformsitiou was received in tlie laboratory con- 
cerning this case. 

Outhirak ^l—Tauufort. Lifon Co. (Sipt'r)—Lt2l), _Vo. 63. — Oct, 
20. 1001, Dis, nrinihall and \yiIson visited the farm of Mr. H. P.. 
three-ijuarters of a mile vest of the town of Taunton. Midd,, exam- 
ined, killed and made an autopsy on the body of a steer, the sixth in 
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a herd eKliibitiog (Similar syniptoma. 
outbreak was obtained: 

About September 20th a bitch on the place, which had been ap- 
liarently sii!k for two or three da^i*, was noticed to be covered with 
the odor of t^kunk. DiiriDg the day she eeemed morose, somewhat 
cross and was seen to bite a horse and a spring calf. On the even- 
ing of Ike eanie day she was tied up and shot. The owner thought 
nothing; more of the matter untii Friday, October 18tb, when a year-fl 
ling lieifer was noticed by the herd boy to be acting crazy. The 
heifer would run rapidJy for a short distance and then drop down 
upon her belly. After lying a few minutes she would rise and walk 
about as though nothing had occurred until another **running" s|>eU 
took her. Occaftioually she would stop and bawl furiously. 

Twenty-four hours later a twoyear-old steer became niiuilarlj 
afftcted. Both would rush at the owner op any moving object and 
attempt to butt it with the forehead. The animals occasionally 
stuck their noses into tlie dirt and tried to cut it. They seemed to 
have difficnlty in swallowing, especially fluids. The heifer died 
after three daya' illness and the steer was killed at the same time 
that he might he buried in the same hole* During the week of 
October 20th to 26th, four more cattle, from calves to three-year olds^B 
became affected. One of these died after four days' illness, two were ™ 
killed by the owner and the sixth, wliich became sick October liSth, 
wnn killed by the writers October 29th for purposes of autopsy^ 
When seen by the writers, the animal was in a shed Jind bawling 
almost constantly. Occasionally he wonld make a wild rush across 
the shed over manger or agaiuBt posts or walls, as though insane. 
Usually such a rush ended by the nnimal dropping to the ground as 
though shot. A large amount of foiiniy saliva was dropping from 
the mouth. The eyes had a wild staring expression. Temperature 
lOil.O'', The animal was killed and an autopsy made at once, Ni 
leRions whatever of any of the organs were found except in the cen- 
Iral nervous system. Eere extradurally at the base of the crania! 
cavily and snrronnding the |iitnitary body was found a small, dark 
red clot. Some injection of the vessels of the pia wns present ovep— 
the entire surface of the brain, eaiieoially over the posterior lobes o^ 
the cerebrum. A v^ry large amount of fluid, straw colored and 
clear, was present subdurally and within the ventricles of the brain. 
Direct coverslip preparntions and broth and serum cultures were 
inkf'u from the lung, spleen, benrt*s blood, brain substance ani 
■cruin of ventricles of the brain- 
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Direct coverslip prepnpationa stained with eosin and meihylen© 
blue ID tbe laboratory, showed do bacteria. AIJ cultures remained 
fiterilo exi-epE one of two wruiii tubes sns^n from the hniin mtbsUnoe. 
This showed two colonies 8li[;litly yellowiBh in color and conetHting 
of large Imcilli, Two brofli tubes rrom tbe same place gave no 
gn»wth. It is j>r(.>bable. therefore, that these two colonies were a 
oontaniimition^ aa ;uTideiit which might readily have happened since 
the autopsy wiiB made in a shed which iiad recently been Btrewu 
with fresh hay. 

A portion of the medulla removed with aseptic precautions waa 
used fop inoculating rabbits Nos- 4fin and 4r>l, These two rabbiti 
Iwth died after 20 days, having shown symptoms of rabies. From 
one of them, a second series of rabbits, Nos. 465-(!G. were inoculated 
and died after 18 and IT days respectively, having shown aymptama 
of rabies. 

Under date of Nov, 4, 1901, information was received from Mr. J. 
that two more cattle had shown symptoms similar to those exhibited 
by the other animals and that one had died and be bad killed the 
other. 

November 25th, Mr Jh lost another cow with the disease. The 
bead of this auimul was shipped to the laboratory, where it was 
r<*ccived Nov. 27, 1!)01, It was listed as case No. 6fl. Rabbits Xos. 
474-7i) were inncnlated with material thei^efrom aifd died in 2tl and 
23 days respectively after exhihitini: symptoms of rabies. From one 
of these a seiond series of rabbits, Nos. 48S-S0 weif inoculated and 
died after ^{5 and 17 daye respe<.*tively, having exhibited fivmptoms 
of rabies l>efore death. 

On Nov. ^i). 1901, information was receivH from Mr, J. that some 
days previously his laige, black Newfoundland dog had acted 
strangely, and in order to avoid tronble the animal was killed im- 
mediately. 

It will be seen from the above that in this outbreak nine head of 
cattle and two do^s were alTected with rabies. 

Outhrrak 58 — Bloomington, Hennepin Co. — Case Ko. G4 (Dog)^ 
— On the morning of Novenilwr 2lBt, Dr, A. A. Keys^ V. 8, of the 
Department of Health. Minneapolis, telephoned the laboratory that 
tliecarniHHof a snppOHedly rabid dog. which had bitten some i»eopIe 
and several animals in liloomington Township, Heunepin County, 
had been left at his otHce fhnmgh misundcistanding. 

On rbe afternoon of Noveml)er 21flt Dr. WesbriH^k vit^ited BltKim- 
Ingtcin and Richfield and saw Mr. W. A. Harrison, C. B. H„ of Bloom* 
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iugton, Minn., J. A. D., of lllooiuiugtwu, Mr, A. I)., a near neighbor of 
Mr, J- A. D,, and tlie ijostuiasters at Itlooiuiugtou and Itichlleld. 
From (hese sources and Dr. Ke^vtii rtod from uuiiieroiiH letters, tbe fol- 
lowing infoimatioQ wa« obtained : 

On tbe aft(Tui>uu of November l!)lli, ut 1 \i, iii., u lalbeL' large- 
sized ^vellowiaL to browu, stoull.v built dog attacked Mr. H. W. P., 
who lives close to tlie MiuueHota river, about two miles east of Bloom- 
iugtou P. O, The dog approached Mi". P. froui behiud and iudieted 
wounds on the outer aspeot of Ihe left Ibigh and punr(ured tlie back 
of the i-ifjhtH His rig!it liand was ver;*' badly lacerated, the end of 
ooe linger l*eiag almost destroyed, tSee below — uotefl of Dr- J, 
Clark Siewart^ MinneafioiiH.) 

A (log auaweriug Ibis denerlplion was aext aeeu at £j p. ui. of the 
same dav by B. K. P. and J. B. on Lyudale avenue, about midway 
between Richflebl and Blooiningtou, whei'e it attaeki*d dops belong- 
iug to Mr. S., Mr. F. B. and V. C, iind acted In a peculiar way in 
other regiirds. At 8:-10 the same evening, after dark, a large dog, 
from description appareally the waine oia.'. apj^eai-ed at the bouse 
of Mr. A. I>. Womethiug worrying tbe houBe dog and making a aoisc 
over hiB food pan attracted the attenliou of Mr. l>,'s »on, F,, aged 17, 
who, ia going out Ut drive away, as be supposed, a neiglibor*B dog, 
was attacked, thrown down and very severely bitten in the left leg 
and the left thumb. (See below^uoles of Dr. J. H. f^tuart, Minne- 
apolis.) 

Fifteen Liiuutew later, us Misa M. L. I>. Hie])|)ed froia the door of 
her father's (J. L D/s) llouw^ she was set upon, knocked down and 
very severely bitten on tlie left thigh. (See l>elow^note8 of Dr> J- 
A. Crosby, Minneapolis.) 

The next morning ahout D o'clock the dog waa first aeen by Bcbool 
ehildreu we^t of Mr. R. M. B.*h honse {V. O. address. Bloomiugton 
Ferry), which ia about live aiiles west of Mr, D.'a residence. Soon 
after the dog had beeo seen by the fhildrenn Mrs, B. saw it in the 
yard with the cattle, where it lay down until approached by the cat- 
tle, when it invariably ju]ii|>ed up and chased them. Mrs. B. drove 
it from the yard, bnl il chaned her into the hi>ase. Tlie dog iiunie- 
diately turned upon 8ouie Utile pign in the door yard and Mrs, B. 
opened the iloor and threw the Imunn at il. The dog caught and 
chewed the broom. Al 10 oVlock this watue uioruing (November 
20th) the dog was shot by Mr, S, at Mrs. B,*8 re<piest and the car- 
casa was brought to Dr. Keys, V. S.. ^Tluueapolis, by J. A. TJ. of 
Blooniiugtou, on the luoroing of Novcjuber '2ist. 
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Mr. y^\ A. HarrisoD, C, B. S., of Bloouiington, visited Mr. B. and 
furnisbed a porlion of the above liiatory. He states tliat he could 
not fiod iiu\ of tlie cattle wLicli eiiowed evideoi-e of Imving been bit- 
ti>n, nor did Mrs, B. see theui bitten. One colt had a Bcratch on the 
side of the head. 

Route fvUoici'fl 1)1/ the dog. — November 19th, 4 p. m.. »wen two 
miles eiist of Bloomington (attacked Mr, V,). At 5 p. ni,. same day, 
midway between Bloomington and Kiclifield, i. e., five miles N.E. of 
Mr. r/« place, where it bit several dogs and two people before 9 p. 
m. ; 9. a. lu,. Xoviuber i:Oth, five miles west from where it waa ob- 
served the night before. 

List of people 'ind ^nituf/lR bitten hy the dog, — People. — ^Mp. H. F. 
r.» Bl(K>unngton P. O., Nmember 19th, -i p. m.; F. D. and Miss M. L. 
1)., between 8:30 and 8:45 p. m,, November 19, 1901. 

Dogs. — Dogs belonging to Mr. R., Mr. F. B. and Mr. C. and Mr, 
A, I). 

Other {ini/uaU. — Several small pige, possibly one colt and i>ep- 
hape some of the cattle beloagiug to Mr. R. M, B» 

Precaution fir 1/ Measures tind Praecdnres — Human Beings.— yiv, 
E, F, 1\ nnd Miss 1>- were sent to Dr. La^orio's P;iateur Institute, 
Chicago, on the night of November 20th, and F. I), was taken there 
on the following evening hv Dr. J. H. 8tuart. Conrerning local 
treatment, natni-e of wounds, etc see notes below for information 
kindly afforded by Dra. J. (Jlark Stewart, J. H. Stimrt and J. A. 
Crosby. 

Anhunls. — Dr. Wesbrook adviaed Mr. W. A. Harrison, G. B. S.» to 
lice that all dogs and cats which had bepn bitten be destroyed; that 
pigs be confineJ and that horses, cattle and other animals be closely 
watched for the devclo|mient of symptoms. In tlie oase of cows, it 
was suggested that should any develop strange syniptoms, the own- 
er*s should Ik? warned -igainBt using: the milk. 

Of the four dogs bitten those beli>ngin{j to Mr. A, D. and Mr. P, 
C, were killed. All other dogs in the neighborhood were chained up, 
inchi'Iing the tfto bitten animals t>elonging to Mr. S. and Mr, B. 

Origin of the tiuppoacdtg rohid dog. — Nothing fnrlhor than given 
in this hiHtory can l)e ascertained. Mr, W. A, Harrieon investigated 
the romor (concerning the iiosaible identity of this animal with a 
stray dog reported to hav? lieen seen in the neighborhood of Bloom- 
iiigloii P- 0. some days previous to the biting. Mr. Harrison took 
a go(»d deal of trouble in supplying and verifying information, 
and pnmiised in forward a complete list of any animals in the neigh- 
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borhood which developed any Byniptoma of rabtea or any otLer infor 
matjon which might bear upon this case. 

Notes from phj/sicians who afiended thr bitten people. — Tn re- 
spODse to letters the foliowjog iuformation toDcerniog these c:LH6i 
has been kindly afforded : 



"Your note of Inquiry resardlDg Mi&s D, [s jusl nl hand- Her Injuries 
were several deep punctured wounds of both the inner end oYiler aspetl of 
the thigh juat above the hnce. as if the doe: had graBped the part between 
his jaws, There waa some laceration of the sWo in one place. The friends 
had "sucked" out the wounds before my arrival. My treatment waa slraplT 
a tburough cleansing with a strong blchlorido solution and a dressing oC 
Iodoform gauzo and cotton held in place with a bandage 

(Signed) J. A CROSBY-" 



"Your favor raablne Innulrlea coneernlng the wounds of young D., who 
was bitten by a dog is before me- His left thumb was pierced and ellt In 
three or four places and the nail was torn off^pretly badly Injured. There 
were a number of tooth marks on his left thigh from region of knee up to 
middle portion — one on inner aspect shurt distance above the knee was 
deep and large ns a 'nickel,' A filll In the skin on outer aepeot an Inch or 

more long. The rest were less serious, several In number, ranging from 
scratnhes and bruises to punctures of Ihe skin. Ttey were all made aseptic 
with formaldehyde and dressed with iodoform gauze. When redressed la 
Chicago they were free from pus and healing rapidly, l weni. wim ibe b07 
to Chicago, and placed him In the care of Dr. Lagorlo of the Paoleur laaCi- 
tute, where the other two were located or were under treaiment. 

(Slsned) J, H. STUART." 
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"Right third finger was chewed off Just at base of nail On left thigh, 
four Inches above knee to outer side was a ij-lncU long gash clown in 
fascia. On outer side of right thigh were two tooth punclurea with a good 
deal of extravnsHtei^ blood, WounrJs hnd been washed with carbolic sok' 
tton U hours before I saw Item. I cleaned them thoroughly with two per 
cent formalin and dresaed them with sublimate gauze. We then bad no 
kDowledge of dog's condition, but 1 told Mr. P. to nuat up dog at once and 
if there was any evidence of rabies to go at once lo Paetenr'a lastltute. 

{BlgnedJ J. C- STEWART." 

Lahorntory Notes. — There was received io the laboratory at 3 p. 
m.. Not. 21j 11)01, the body of a large yellowish to browniah dog, 
evidently part Hhepherd (weight apjiroximately 7o pouudsl^ which 
had beea shot through the left eye and tlirough the thorax. OwiDg 
to the time T\'hich had elapsed since the kilMDg of the dog and the 
pressure of other work, a complete autopsy was uot [ierforDied. A 
portion of tlie Diediilla was taken hy severing the head from the body 
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through the cervical rertebrsp. Two rabbits, No. 467, weight l,yiS 
grammeB, and No. 408, weight 1,540 gramtties, were inoculated sub- 
durally with « c.c. of an emulsion of the medulla in eterile bouillon. 
These two rabbits died in 22 and 10 daye respectively after showing 
symptoms of rabies, and a dinpnoais of rabies vae transmitted to the 
Chairaian of the Board of Sopervisorfl of Bloomington on December 
12th- 

Con/innation of the laboratory diagnonis by later information 
relative to animfth bitten hy the rabid dog on November 19tft and 
2\}th. 

Further iuformation was obtained during January from Mr. Har- 
risiin. C. B. S. 

Dog8. — 1. A dog belonging to Mr, P., which was not euppOBed 
to have beeu bitten, was kept chained, showed symptoDis on Decem- 
ber 0th, and was shot on the same day by Mr» R» D.. who lives about 
three miles H.W, of Mr, D/s, The dog had broken the chain and run 
away. , 

2. The doK belonginft to Mr. B. showed symptoms of rabies on 
December 8tb. and wns shot by hrm. 

3. The dog belonging to Mr. H. K., which he thought had been 
bitten by Mr, D.'s dog, was shot 

4. A dog, owner unknown, was shot by Mr, O. 

Other Animals, — 1. A pig died 1ft days after having been bitten. 

2. Cows, two heifers. The date of the death of one is given as 
exfictly two months after h;iving been l>itten. The date of the devel- 
opment of symptoms and the death of the other naimala is not given, 
though the sjinptnms were noted as having i>erai9ted for 48 hours, 
and at the end of 36 honre paralysis occurred. 

3, Horses, One three yenr-old colt showed flymptoms of rabies 
after having been bitten and died 20 hours later, 

Summary. — A dog shown to have been rabid both by laboratory 
examination and by the subsetiuent history of bitten animals, bit 
Ihree |>eople, none of whom developed symjitoms of rabiea. They 
had, however, reeeived immediate local treatment and Pasteur treat- 
ment was began within two or three days after the injury. 

2. A number of animalH bitten by this dog develo|)ed symptoms 
of rabies. These included two dogs, one pig, two heifera and one 
colt, A number of other animala were defitroyed on suspicion. 

3. It would seem that it is unsafe to- rely upon ihe owners of 
the bitten dogs to see that they are properly secured and kept in 
mntinement. A numl>er of letters were wTitten relative to this mat- 
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ter and the destruction of the dogs known or suspected to have bten 
bitten was urged Notwilhatanding this, one of the dogs, which was 
Kupi^oscd to be securely confined, developed rabies, escaped and waa 
Bbot three miles from hh boine. 

4, The necessity for vigorous protective meaBures is well Hhown 
by the history of this case. 

5. Inoideatally, the efficacy of the Pasteur treatment is ilhis- 
trated. 

Outhr<'tik G9^*S7. Paul, Ramftct/ Co. [Dog) — Lab. Nv. (ij.^Nov 
26, ISHIl, Mi», T„ owner of llio dog in this case, brought to the labora 
tory a kidney and the head of a Cocker spaniel. From the bniin 
Dr. Price of. St. Paul, had already inoculated two rabbits subdur 
ally. Tliese rabbits were also brought io the hiboratory. Acootn 
panyioff the s|M*<'iinpn was the following letter: 



The animal is a black Cocker spaniel, Ave niontha old. It waa bitten by 
a cjongrel cur about three montba ago. This dogn a terrier, at the awne 
time killed some cats and developed a snappish diapoaiilon. Ho fought vltb 
other dogs in Ih^ neighborhood and was kilkn] by the owner on acconnl of 
blfi aggressivonesfi. The Cocker ^panfel first hegan acting strangely in the 
forenoon of Nov. 14, 1901, by seeking conpolation and petting more dian 
usual, so much so as to cause the owner to remark on It He next chased 
some ohickeus, biting the tali feathers off two- Later he crossed the fitreet 
fljid killed one chicken after a eenoraE attack upon the flock. Tho lady owning 
the chlckenfi noticed the dog chasing them and called kla mistress- She 
drove her dog away, but he returned ugaln to the attack of the fowls. Mrs. 
T. punished him. when he suddenly ran at the lady owning the chickens, 
Jumped at her and attenipted to bile her. He was carried home by bla 
miHtresa and abut in the barn. During tbia time he either bit or acrap«d 
Mra. T. oo tbo band between the thumb aad flret finger- That eveaing Mr- 
T. found the dog in the Mrn acting snappish. Susrecting rabies, he at- 
tempted to catch the dog by the collar wifh a rake- The dog snapped at 
the Implement, and the collar breaking the owner lassoed him until he could 
Blip on a mu2£le. The next evening the dog was brought to my Infirmary, 

when: he evidenced his mmpplt^k djapaslElun. At all times he was silent 
except when aggravated and attacking an obJer[ tepeatedly. He ma-de no 

sound nor evidenced any sign of pain when Btmck- He ate and drank up 
to the day previous to his death. He lore his bedding, took the basin con- 
Lainlng the drinking water in bis mouth, spilled the water and "worried" 
the hfisin. He snapped at any object presented to him umil the last day, 
when he appeared Indifferent and semi -paralytic. He died November 25th 
at about noon, tbet is (eleven nnd ODe-half daya after bis first refitleaanesft 
was noticed. On the whole, the dog showed the usual characteristic symp- 
toms of furious rabies, and the fact of his having been bitten by a suppos- 
edly rabid dog strengthens the diagnosis of rabies- The objection to this 
diagnosis is the long period of nearly twelre days between the ousel ot 
■ymptoms and hie death- H. PRIOET. 
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Tlie head of tie spjiLiel when reueivetl in the laboraitory bad had 
the skull removed (bv L'r. rrii-e) auil the uiJ[>er surfare of the brain 
was macerated, i;ultiiiea were made from the medulla and dii-ec^t 
eaverslip ]>reii;irJifiouH were taken fmia the riieuirges at the base <jf 
the brain. About two inrUes of the Hjiiniil uord was ivuioved with 
the dura intact. This porTioa of the eord waw oseil for inomhiting 
riLtf1>its Nos, 172-7a The dii-eel niveralip prepamtions ftotii the 
meoinges at the base of the brain shuwed a Grdin-Btainiug diplo- 
fiDCeua, It was also pre»eiit iu broth i?uUure» fr<>m the medulla as 
well a» a at:iphylon»ecuB. 

The two rabbits wbii:h had been previously inocnlated bjf Dr. 
Pritre were kept in the laboratory and died iu 19 and 21 days reepec- 
lively- At antojisy both rabbile showed coui^eetion of Ihe uieuiuges, 
Direet eoverslip preparations from the jneniuges, hejirfa blocd, 
lungB and liver showed no bjuteriu. Cultures from the same Hourres 
showed no l»a'.-teria ex('e|»t one nillure from Ihe luug of rubbit H, 
whieb showed short Imt'illi. From rabbit A of this series, the second 
series, rabhJtK Nom. 182-83 wen^ inoculated. Rabbit No. 482 showed 
no symptoms duriu;; the eusulu^j; I hree months aud was then used for 
another purpose. Rabbit No. 483 died after 10 days. At autopsy 
ihe left pleunil mviiy was found coated with thick, viscid, yellow 
pus. Cultures showed slaphyloeucci preseul, 

Rikbbits Nos. 472-73 luonilated m the laboratory from the spinal 
cord of the dog died iu 2\ and 2;i dirys respertively. 

Iu addilioD to the above subdural iuoculatiuus for rabies. rai>blts 
NoB> 4 92 -JO'S- 4 DO iiud ivlo were iuiK-ulaled iulraveuously with various 
rulhiies of Ihi- iMU'leria obbiiin^d from the rabbits noted above. In 
uone of these were any syuiptoma i>rodu<'ed. 

This case is of j>eculiar inlerewl owing to the prolongeil period 
(eleven and one-half days) whidi elapsed t»etween the ap}»earance 
of what seemed to be the iaitial s,>uL|itoms of rabies aud the death 
of the aaimah Out of six aniuuils inoculated from this material in 
two series, all of the Arat aeries (four) died iu the usual time and 
after exhiljiliag Ihe usual Bymi>tonis of i-abies. Of the two rabbite 
iu the second series, oue died of empyema at the end of 10 days aud 
the other remained aliven Notwithstanding thig nnsatisfactory fea- 
ture of the investigation a diii^mosis of raises must he given in con- 
sideration of both clinical and laboratory clata. 

Outhrenk 60 — AtwJcft. AnoJia Co. {Cote) — Loft, No. fii. — Dec 8, 
1901, Drs, Brimhall and AYilson visited the farm of Mr. G,, eight 
miles north of Anoka, Miun^^ and killed and made an autopsy on the 
bod>" of an animal of which the following is a history : 
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On the morning of Nov. 16, 1901^ a loi'ge black and tan shepherd 
dog, the properly of Mr. G., was observed to be acting queerljr» He 
appeared ext-itable and eaaily irritated, A little later he be^n 
chaaiDg the cowb, several of which he was seen to bite, lie then at- 
tacked the boga in the pen and bit several of them. A three- year- old 
child of Mr. 0/a nltempled to drive the dog from the house with a 
club and vriiB aided by hie motlier. The dog appeared to l>e jr^r- 
fcetly obedient when be wne made to hear and made ao attempt to 
bite the pc^ople. In the evening when Mr. G. retnrned home, the dog 
uiet him, but ga%-e no evidence of recognizing lum, aa unusuul occur- 
rence. While Mr. O. iviis unhitching hia teaaif the dog thrust hiB 
nose up against Mr. G.'s leg as though attempting to bite liim, but 
seemed uniiblc to do so. Duriag the night the dog disappeared and 
has not since been heard »f> 

November IJTth, 12 days after the episode of the dog, a cow l>e- 
came sick and died in 4S hours. The animal seemed at first excited, 
but rapidly became pnralyzed iu the posterior extremities and died 
appaienily in great agony. From this time until December 8th^ that 
is. 11 daj-s, two yearling calves and four pigs died with symptouis 
consisting essentially of an initial period of excitement followed by 
a period of paralywis. The eij^hth animal, n cow, had been sick for 
three days when seen December Sth. She appeared excited, attempt- 
mg to butt chickens, turkeya, etc, when they came near her. A 
rather thick, tenacious saliva escaped from the month; made no at- 
tempt to driuk wbeu water was placed before her and w^hen walking 
exhibited marked syniptoma of iaco ordination. The rectal sphinc- 
ter was apparently paralyzed. 

The ouimal was killed by bleeding and the central nervous system 
examined. There was marked congestion of the meninges, especially 
at the base of the brain, where the tissues surrounding the pituitary 
body wjis infiltrated with a blood clot (?) closely resembling that 
obwrved in Taunton animal (rabies case No. 63). 

Cultures were niade froiu the meninges; and the corlical portion 
•f Uie ri[^bl frimtui lol>e of IhL' cerebellum was preserved iu !H3 ]ier 
reut alcohol. 

A siiallHr portion from (he left side was collected in a sterile 
Petri capsule and a portion of the medulla was collected in a sterile 
flaek. brt»uglit to the laboratory and used for inoculating rabbila 
Xoa. 47879. These two nuiinals died in 20 and 21 days respectively 
afler exhibitiug symptoms of rabies. From rabbit No, 47?, a sec- 
ond series of rabbits, Nob. 4&7 and 498, were luocDlated. These also 
died of rabies. 
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Outbreak 61— ifMi^tflpo^w {Dog), — Dec- 0, Dr, AoQand was 
called to titat a dog in H^ E. MiDDoupcilm. aud found the dog in a 
paral/tic etnge of viibiee. A police officer deetrojed him- 

Outbrcak Wl—FHdlcy {Dog)— Case 2k^o, 68.— Dec. 8, 1901, a 
mongrel dog. tbe ]>roperty of O. P., Fridl^^y, Winu., wne noticed by 
the liiied man acting; queei-ly. Dog left home on the nigUt of Dec. 
8th and bit aeveral doga in the neighborhood. Monday, December 
9th^ at about ID ii. m., dog attacked and bit a two-year-old heifer, tUe 
propert^f- of Sir, T. ]), K, The dog was then shot. 

The dog was brought to the laboratory Dec, 11, 190U at 5 p. m., 
by Ue&erB. L. H. 11. uud T. D. K., of Fridley, Minn, 

KxamiuatioD of dog next niorniug at 9:30 showed timt he had 
been killed by ttbootlug with both rille and shot gun. Tbe t^kull had 
been fractured and the bniin Bubetance macerated. The head wae 
out off by Hawing lietu'een the nxiK and atlaa, the end of the cord 
flanied, a portion of th? medulla removed and placed in a sterile dish. 
Direct coverslip prejiarations and eulturea from the medulla showed 
no bacteria. Rabbits No«. 180-481 were inoculated with an emulsion 
made from sterile broth and a portion of the medulla. These rabbite 
died in 20 and 17 daye respGctively after showing symptomB of 
ifibiee. From rabbit No, 481 a second series, rabbits Nos, 490 and 
5()0. were inoculated. These died ia 19 and 21 days re»i>ectively of 
rabies, 

Ou(hrf(Tk 62 Conrd—Friiih'i/ {Dog\ — Case Xo. 69-— Saturday, 
Dec. 14. 1901, tbe head of a Khepberd dog was brought to the labora^ 
tory by Mr. L. H, H., of Fridley, Minn. This dog belonged to W. 8. 
H^ said it Lad been bitten by O. P/a dog (Laboratory case N^o, 68), 
which developed rabie* on Dee. S, 1901. The S. dog bad lieen kept 
cliAitied since bitten and is known not to have bitten any animals or 
persons. On De^-en^ber l-ifth the dog attempted to bite the persons 
feeding it and on suspicion of having rabies w£is shot. 

The head was placed out of doors and kept frozen until Dec. 16th, 
1901. when the neck was sawed off near the head, the cord and sur- 
ronnding tissues cauterized and a portion of tbe medulla removed. 
Ad emulsion was made from this and two rabbits, Nos. 480-81 inoc- 
ulated snhdurall.v. 

These animals showed no symptoms during the Pusuiug eight 
monthsi. after wbich time the,v were used for another purpose. 

Mr. H. was communicated with on January 29th and February 
26(h, and it wns pointed out that presumably in this dog which had 



■Biennial Rpp^n ISnO'lWVI. pnge CTO. 



208 



BIENNIAL REPORT. 



been bitten onl^v five da>fl before it was killed, rabies vlrnt* bad not 
yet time to develop and be present iti its nervous syBtem. This view 
of the case etJII holds. It is jrerhupB of some importance when con- 
Hidered in the ligbt of fonuer woric done in Ibis laboratorv* in wbich 
it was dliowti lUiit after KulidiirHi inoculatioa of Uxed riibies virus, it 
was possible to demonstrate its presence in the eeniral nervous Bys- 
tem of the iuoculuted animal at any time from the date of inocula- 
tion until tUe appearance of symptoms and dc^ttb of tbe animal from 
rabies. 

Outbreak 63— foritT (Dof/).— Dec. 17, 1901, Mr. L. I. Leland, 
Chairman Bujird of Su[ierviBors, Porter, MidUh^ reported to this 
board t^at a dog in tbe township of wliich lie was (■hainnan bad 
"gone rvazy, killed some neighbors cbickene and when he c:ime 
home again bit a puppy and a calf. Tbe owner Tried to kill him, but 
the dog left home «nd wha not seen aguin." 

Tlie owner had been going past Mr. J.'s place near Taunton {^ee 
pabiea cases No. (>3 and No- 60) and the dog may have been bitten by 
Mr, J.'s dog. Mr. Lelaud was requested to report any further devel- 
opments of cases in his townsliip, but nothing more was begird from 
him. From the hiatorj, it would appear that the case was prob- 
ably one of rabies. 

Outbreak ^A^^MnrUnn Purk {Eog) — Lab. AC 70. — Mr. J. L., 
Route 1^ Merriam Parlt, Minn-^ brought to the laboratory on liec. 
26, 1901, the head of a pig which bad been removed a few hours 
before, when it liad beeu found dead. Tiie hog on Ibe previous day 
bad shown loss of appelite and a tendency to retire into corners^ 
snapping ita jaws and '^foiiming*" at the raoutli. A liistory of the 
hog iiaving been bitten by a dog on I>ecenit*r 7lh was given. 

From tbe medulla of the bog, two rubhita, Noa. 4^4'*)5, were in- 
oculated. These succnral)ed in 22 and 14 days respectively. From 
rabbit No, 49-i two other rabbits, Nos. 508-50J>, were inoculated on 
Jan. 18th. Riibhit No. o08 developed pneumonia (both lungsf and 
to relieve its suffering was killed on February 10th. Rabbit No. 509 
WHU Htill alive and apparently well at the end of eight months^ when 
it was ufied for anoTber puropse. 

A positive diagnosis of rabies was transmitted to Dr. Brimhall 
on February 1st, owing to tlie findings in tbe first pair of rabbits in- 
oculated, tl]e second pair being alive at that time. 

In view of the fact that of the two rabbits of the second series, one 
showed diplococri at autopsy and the other remained alive and well 
for eight months, it is possible that this diagnosis of rabies was not 

■Be« Biennial Report Minn. Slate B'd Of l^ealLJi. IHOU-IDOO, pnge mn. 
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warranted, and that the case may have been origioaUy one of men- 
ingitis. It Bb<»iili1« howcs'er, bo moutionGd that no bacleria were 
demon strti ted iu the original material from the hog'a brain. The 
case illustrates the de^ir&hility of inoculating more than one Beriea 
of animals and awaiting the results of such inoculations before giv- 
ing n poBitive diagnoBis in doubtful caRea. 

Outbreak 65 — Minneapolis. Hcnnvpin Co. (Cow) Lab. No. 71.^ 
Dr. C. C. Lvford brought to the laboratory Feb. 3, 1902, at 1 :S0 p. m., 
the bend of a heifer, the property of Mr. A. R, T., a dairyman, who 
lives ju8t above Shingle Creek on the River road, Minneapolis. Dr- 
Lyford gave the following history: 

* Mr. T, first notieed in the morning when he started out that a 
pup (about eight montbti oId> whieb belonged to bim, begnu to jump 
and ruu after the cows and eatcb tbem by the tail. He eould not call 
bim off, or make bim stop, so he caught him and gave him a vbip- 
ping. The dog followed Mr, T. to the bori*e burn. On opening the 
door, the dog caught a chicken, shook ber and broke her neck. He 
whipped bim again and a» »oon tin be let bim go, he ran around 
the barn and ran after some young cattle in the adjoining yard, 
when he is supposed to have bitten tbie heifer, Mr. T. knew that be 
had caught flome of them by the tails, but did not know whether it 
was this one. This was (ibout six or eight weeks ago. Mr> T. then 
called the dog to the house and while Mr. T. waa sitting at break- 
futit, the dog began to howl and make* a good deal of noise. \s soon 
as Mr. T. got brenkfast he went down town and did not get back 
until noon. Mrs. T- says the dog continued to howl until about 10 
fl. m,, when he started up the road. He next went to the first neigh- 
bor'a and killed about fix chickens; the next place be went he got 
into the pig pen and bit some of the pigs; tbe next plane be went he 
killed nevernl ducks. Here the woman shut bim up in an outhouse 
with one of the ducks and waited until her husband got borne when 
he killed the dog by shooting.** 

Mr. T, telephoned l>r, Lyford tbnt prior to that time tbey bad a 
tramp dog that had killed several chi<'kens and bit other dogs- He 
knew tbe dog in i|iiestion was bitten. Tbe trump dog was killed 
when he began to show nigns of being ugly. This was about the 
Intter part of .Tuly or Iwt of August, 1901. 

"The heifer \vi»s paralysed behind; could ratfle herself probably 

a foot from tbe ground and eould only carry hemelf for five or six 

fe^t at u time. Heifer would start to bellow and hurry up as faat 

aa she could; she would then fall and atraighten out and have a 

14 
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sort of spaHDi, bellowing for three or four minuteB. She looked 
wild, t^he would not drink water and had not eaten anything for a 
couple of dajw. On the niorniTig she Wiis taken ilK she was running 
around the yard lame iind A\"eak behind, hut couM walk. By night 
she hecanje ho paralvzed that she could not rise or move in any way. 
Bhe had paraljeiw of the hlnddor; and could not pass urine. There 
was a good deal of straiuing. Every 10 to 15 minutes she would 
have one of those bellowing 8j>e1lB." Dr. Lyford saw animal on Jan. 
aiPtli, at 1 :au p. CK She died on Friday night, Jan. 31, 1002. 

Head was put in ice cheat until morning of Feb. 4th, Two rab- 
bits, Nos. 518-515, wei-e inoculated subdui-ally with an emulsion of 
medulla from the head. 

Under date of March 20, 1902, Mr. A. B. T. communicated the 
iv>llowing further information: "Another one of my milch cows 
came down with the disease irabiea) the early part of this week and 
died yesterday having shown symptoms of rabies for only about two 
days. I had both the heifer and the cow cremated at the crematory 
at the workhouse, which is a mile south of my farm.*' 

The first pair of rabbits inoculated from the heifer in this case, 
namelv Nob. 518-519, died in 17 and 20 da^'s respectively after having 
shown symptoms of rabies. A second series, rabbits Noa, 526^527 
were inoculated from rabbit No. 518 and died after G3 and 68 days 
itspectively. A diagnosis of rabies was made in the caaa 

Outhrcok 66— BeZic Plaine, Scott Co. {Dog}— Lab- No. 72.— Feb. 
10, 191)2, there was received in the laboratory, an express package 
which had been addressed to the State Exi)eriment Station. After 
telephoning the Station, the box was opened in the laboratory and 
it was found to contain a small yellow dog and the following note: 

Bene Plaine. 
To be examined tor ralilefi. This aog aod three others were bitteD by 
a Btrange dog tbToe weeks ogo- All threo Bhowed typical flymptoraB of 
rabies, and have died after beltiK aick 4S boure, 

DR. P. J, BOHLAND-FUCHS. 



From the medulla of the doR. two rabbits Nos. 524-525 were inocu- 
lated eubdurally. These animals develoi)ed symptoms of rabies and 
died in 29 and 23 days respectively. From the medulla of rabbit Na 
525. rabbits Nos, 532-533 were inoculated subdurallv. Of these, rab- 
bit No. 53a succumtwd to rabies in 23 days. Uabbit No. 532 showed 
no symptoms during the ensuing six months, after whioh time it was 
nsed for another purpose. 
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l*r. Uchland-Ftiohs was asked for furtliep inrormation concerning 
tLis outbreak ou two occaaionSj but none was rei^eived fi'onj him, 

Outbnak ^l—Fridleif, Anoka Co. (JJot/),— Feb. :i6, lyoti. Mr, L. 
H» Ho,vt, Town Clerk of Fridley, Minn., brought to tbe laboratory the 
bxiEd of a dog. Mr. Ilo^rt gave tbe following history : 

Feb. :i4th at HI :3ll a. m., a strange dog. gaunt in appearance and 
having ati uncertain gait, was observed passing through tbe town of 
J?'ridlev. He was seen to tiglit and probably to bite two dogs. He 
pfifisett on across tbe river to the tnwu of Brooklyn Center, wliere he 
fought with and probably bit two dogs, the property of Mr» C- H. J-» 
near Osseo, The dog was followed from Fridley by Mr. Hoyt and 
several other citizen*!. Shortly after Le iittaeked Mr- J.'s clogs he 
was shot through the head. The brain wiie much torn to pieces by 
the shot- The head was removed from the l>ody and brought to the 
laboratory by Mr. Koyt. who I'eported that the two dogs above noted 
in the town of Fridley, were already niUKZled and would he kept 
muzzled or confined for some months aniesa they in the meantime 
showed symptoms of rabies. 

On examination in the laboratory, the brain of the dog was found 
to be so completely destroyed that it was impossible to obtain 
material for inouiiiation. 

Outbratk \\') {^H — Hotnuff Lake, WriiffU Vft. (Cfnv)—Lob. No. 
73.— March 13, 1902, there ft'as received in the laboratory a bottle 
i>f milk from Howard Lake, Minn., accompanied by tbe following 
t^ata: 

In aootber package, you will Qiid a fiample oi milk frum a vovf tLal Es 
aapposcd to have been bitten by a mad dog IG days ago. 6bc has attacks of 
b«ing rcatlf'qs with loud belloving- She looks all right s^lde frnm that She 
. and drinks aa usual after th& attacks. 

A. G- MOFFATT, M. D. H. a 



liahbits Nos. 534-535 were inomlflted siilxliirally with a portion 
of the milk received. They showed no eymptotna during the ensu- 
ing three months. 

A telephone mesaage received from Dr. Moffatt several weeka 
later said tliat the cow had recovered. The ease was evidently, then, 
tiot rabies. 

Ontbrtak fl<k— Orojm/^o. Olwiited Co. (ffo,7K— March 14, 1902, 
there was received in the laboratory, the brain of a bog from Oron- 
oco, Minn., accompanied by the following letter: 
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I am a Lmt.<-liGr beie and have gome hoga that are ready to kUL We 

bad a mad dog here that hit s number of cattle and hogs. I lost a bow ihat 
was about lo pl& tiUe goi loo much feed. 1 wjll aead the bralQ Tur exam^ 
ination to aoo it I may kill Ihe others, P- A. C 

The Rjieritin^n wlien received wiis hi :in orcliuary fruit jar^ 
i-omplotolj (nitrified :Jm] id a HHTiifltid t-oudition. It was therefore 
imptmaitkle to make any luoeulatioTia. It would appear from Mr. O.'s 
letter that llie animal wan not suHTering from rnbieH. It ia mentioned 
here only bee ause of its pos*iible connection with the next case. 

Outbn:ak tii) Cont'tl — Orunoco, Ohngied Co. iDog)—^Lah. No. 11, 
— Miir<'h 1^4, n>02. there was received in the Inbciratory. the he^d of a 
small mougrvl dog, wra|>i>ed in oil cloth and packed in sawdust, from 
Mr, E. J. Rice, Town rierk. Cronoco Twp., Oronoco. Minn. On 
r^ueatf Mr. Rice gave the foUomng infortuation concerning t^e 
cfiBe: 

"The dog'a head sent yuu was the one which appeared in this 
vicinity January 27th, the iiri[i;iii of which is unknown, I cannot 
wiy powitively if this dog was killed January 28th or '2lHh. Dnring 
the interval between January 27th and the time it was killed, the 
dog bit a rtuaher of animals on placea in this vicinitj". After the 
dog was killed, the body froze very quickly and remained frozen until 
ii was sent to you. Twenty day& after U-ing bit(en by this dog a 
Iwo-yenrold heifer belonging to Mr, F. W., of Oronoco, began to 
!nt fttrangely. It would sti-ike at any one coming near and it 
frothed at the nmuth. Finally it was killed. Another aninml. a 
yearling helnnginp; to Mr. J. L„ of Oronoco. had lieen bitten by a dog 
obnut -Tanunry !:!7th. About t^ii days later this animal show-ed 
BTmptoms similar to those in the heifer. It ate nothing, broke all 
boxes and hoarda within reach and was killed about eight days 
after first l^eini; Tiotloed. Rfill another aaiiiial belonging to Mr. J. 
L. acted the same after about 40 days. It wae killed four days 
after becoming tdck. All of these cattle were buried. The hog 
twIoQging to Mr. P. (\. of Oronooo (see previous caee) waw affected 
similar to the above animals about 35 days after the dog was 
known to be in this vicinity. It was not known, however, that the 
dog had been near the hog. The hog was killed and the head sent to 
you for esaiui nation.'' 

Under date of April 4, Mr. Rice again wrote: "Xo other cases 
of pabiea Imve broketi oat since those preriously reported," 

Prom the mednlla of the dog mentioned above, two rabbits, Nos. 
^30-537, were inorulated subduiajly. One of these. No. 536, died in 
19 dayfl after having exhibited symptoms of rnbiee and the other. 
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No. 53T* showed no syniittomB during; riie eustimg six loonrlis. after 
wliii'b time it waft used for anotin^r jjur|)Ofie. A bei'tiud series of 
rabbits, ICos. 54fi-54T, wei-e inociiliited from rabbit No. o^O. Hiibbit 
No. 54ti died iiffer 23 days. *)f rabies, Kabbit No, o45 ahowed iio 
B}'iuptouia duntig Tlie eiiftaiug hix montb^. 

Tliough two of the iuor.'ulated animals iii this case failed to die 
of ralnt^s, thei-e can be little doubt tbai the dog froia wliii-b tlie 
oiatmal was obtained bad been surforiug from tbm disease when 
killed. Tbe failure to ublaiii positive resiilt!!^ witii nil of the n^jbits 
may buve l>eeii dup to Ihe fa^-l tbat Ibe material liad been froKen 
for 55 days l)erore it was used for inoculation. 

Outbreak Til — Cannon Ftrlln. (rnotfhu*' Co. {Dog\ — Lab. No. 75. 
— MareU Jl» \W2. tbere wiia received in tbe laboratory froui Tannou 
Falls, Minn., tbe bead of a dog nceompanied by tbe following 
history : 

This dog bit a boy yesterday. Tbe dog came into the yar^i and the boy, 
L, F,. tried to drive him away. He Mt the boy on the hand and then rau 
after the cows aad Oit at one but she kicked hlro over. A girl \a the famWy 
iLrew a elone -.^t lilm and he tried to bJte her, but she got out of his way> 
He then went to a neighhor'a. The man waa ai the bam and the dog 
aiiemDied to bile him. The man knocked him over with a clul). He then 
went to another neighbor's and went into the barn. They tried to drive 
him away but he would not go. He was stiil there this mornlag. He 
eeemed atupid nna alck, bin did not attempt to btte. He had no srasma. 
They hilled bli:o and aklnned and buried him- When It waa reported to me. 
I told Mr. F-. whose son had been bitten, to s&t the head atid T would send It 

to JDU for dlagnosiE. 

H. E-CONLEY. M- D.. H. 0- 

From tbe medulla of tbe dog noted above, rabbits Nob- 53^-540 
were iaueulated Hubdunill.v. Tbei'e died afler 1^4 ud L*o days reRjiect 
ively. havitif; sliowu symptonia of rabies. From llie medulla of 
rabbit No. 539, a set'oud Herie« was inoeuUited, Nos. 553'A!34. These 
also died after ftU aud 23 tlayji respeotivelv. having sbowu s^inploma 
of rabies, 

Tbe boy. L. F.. whn bad tieeu billen bv rlie dog m>red above, waa 
frent to Ihe Paateiu' luwIiUUe at Chii-ago. where be wiit* giveti tUe 
Pasteur treatment. Qe develo|K»d no syHiplniiis of rabies. 

Onlhrcak 71 — ArUntjto/i. Sihhr/ Co. \Dog) — Ltih. Xrj. TC. — April 
8, iri02, rbere was reei'ivfd in tbe laboratory, tbe bead uf a dog 
aecoiupaiiied by tbe foHuwing letter from Arlington. MInu. : 

Sead you by U, S. Express, head and neck of a dog who died sometime 
Sunday night AprlT Cth, Did not see the dog, but have been informed that 
lie bit three chUdren and that one of ihem Jefi for Chicago this arternoon to 
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take trealnient. Saw one oT the children yesterday tliat was biUen Friday 
of lAfit W9^k. There vere iwo sinalt wounds but healed. During Friday 
and Saturday of laei week, dog was croes to other dogs and Saturday afler- 
HOOD he Itft horoe. The owner ot the dog can gWe no Informsiion as to 
whether the dog showed any aigciB al rabiea or not. 

[Signed* M. E. BUSHSY. M. D,. H. O. 

Ip another coiomuiiitation dated April ISlli, Dr. Busliey sajs: 

Referring to raliieB case No. 7C, would say that the name o( the owner 
of the dog la Wm. S, His Kon waa bUlcn in Ihe hand and no treatment wes 
used until the fourth lUy. There waa just a slight abrasion of the skia. I 
saw Ihe hand on the fourth day and cauterized the wound auij applied only 
collodion droBGinS' A Mr H- and hl& aon wore aleo bitton. the man on tho 
foot and the boy on the hand. A Bon of Mr. T, S. waa bitten on the hand. 
I can learn nothing In regard to other dogs heing hltten by this one. When 
he went out into ihe country, a large blank dog belonging to a rnrmer caugbl 
this dog which waa a small one across the neck and hurt him Internally as 
wus shown by the paut-iuurtem examination. Mr. S. took his son to Chicago 
for treatment. The H/a. bo far as 1 know, did nothing lo thp bitt^s. 

(Signed) M, E, BUSHEY, 



Tlie head of llie dog wlien r*?rehed in thp laboratory was p:n^ked 
in a till jiail, witLoiit ice, but was In fairly good condition. From 
the Diedulla of the dog ia this case, rabbits Xoe, 543-o44. were inocu- 
lated siibduriillv. and died after 20 and 19 days reaitectively. having 
shown syuiiitoniH uf TEibies. A second series of rabbits, Nos. 556-557, 
were inoculated Hubdnrally from the medulla of rabbit No. 543- 
These died after 4P and 25 d;iy« reB|ieetively. having shown svinjitoma 
of rabies. From rabbit No. 556, whicU had lived 48 days after itfl 
inoculatioB, a tliird series of rabbits were inocLilated, Noa. 571-572. 
Kabhit Xo. 571 died on tlie dny following the inocnlation. At 
autopsy, a general (edema with a large aniouDt of fluid in the 
peritoneal, |»eri(-ardial and pleural cavities was found. Rabbit No. 
572 died after 2-^ davs. Iiaving shown s.vinjJtomH of rabies. 

Outbreak 72— ^ffnrf Creek, .^cott Co. [Cafth, ^iiint:, Doi/s and 
Gflflf*).— April 17. 10(12. Mr. Peter Poetz, ebairman of the local 
board of health, of Sand Creek Twp.. Scott Co., reported to the 
A'eteriTiary PeiKirtment of the fttrte Hoard of Health that on the 
fiiriti of Mr. E. H., 10 hoga had died and wix were sick at the time. 
Mr. Poetx said he thought (he hog? were snfFering with ^'snraekind of 
hog diphtheria/' and that he had put up a hog oholera notice 
trmpin'arily. though there were no syraptoms of hog cholera. He 
gave an indefinite history of the hogB having l^een bitten by a mad 
dog some lime before, 
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Under date of April 19, 1902, Mr. Gottlieb Piere, chnirman of 
the local board uf lienlth. uf Jord^in, ]^]inti., uli^o reported a eiuilar 
difiease among hogs on tlie farm of SIi-, H, K, 

The above reporta were a long time in reat-liing the State 
Board of H<"aUh, but immediately upon their i*c<-eipt, Dr. Aonand 
^^aaseut, April 30tb, to iuve^tigate the disease. The faets collected 
"fl^ere as follows: 

''About Feb, 20. 1902. a Buppoftedly oiad dog paesed through this 
section of country, H^ i« supposed to have bitten dogs belonging 
to Mr. O, H., of Louisville T\^7^; Mr. C. F., of Jordan; Wm, D., T. 
If. and J. n., of Sand Creek Twp., Scott Co. He bit n nuinl>or of 
hoge and other stock od the fdacea of Mr. K. H- and Mr. H, K., who 
lived seven miles apart iu 8and Creek Twp. The dog wa« killed 
oo the place of 5Ir. K. On tho farm of Mr. E. H.» two ho^t* died 
about two weebw after the visit of the do^. Both of them showed 
the violent, es<?itable symptoms of a rabid animal. Eight other 
hogs died between March 10th and April 17th, All of them were 
violent for a short time, but exhibited the symptoms of the so-called 
dumb form of ruhi*^s more markedly. 

On the farm of Mr. K-« the dog had bitten two goats^ one steer, 
tme bull and seven pigs. The first to show symptoms was a she goat, 
which bcyon to act Rtrnugely ou Mnrch 17th nnd was killed by the 
owner on March 19th. One pig on the 21et of March ''went crazy*' 
jind wna killed on March 22(J. One ju^ showed symptoms on Mftrch 
22nd and died on March 23rd. One pig showed symptoms March 
23rd and was killed on the same day. One pig showed symptoms 
on March 27th and was killed on the same day. One sow showed 
symptoms on April 1st and was killed on April 2nd. Seven small 
pigs were suckled by this sow until April 1st at noon. None had 
chown any symptoms jit the time of Dr. Annatid'H vi^itn April 30th. 
One she-goat showed symptomfl April 2nd and was killed the same 
day. One pig showed symptoms April 2nd and was killed 
at once. One steer showed symi>tom& April 7th find was killed 
the same day. One sow showed ayinptonis April 12th and died 
April 11. Fourteen pigs were auclslcd by this bow. to 
April 12th at noon, All of the pigs were alive and well at the 
time of Dr. Annand's visit. April 30th. From the owner's descrip- 
Ht>n there could he no doubt that the animals had rabies. Tlie pigs 
would mjike a barking noise, chew the pen, dig with their front feet 
into the ground and would bite everything that was placed in front 
of them* The goats would start **blntting" and then later would 
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mu olKHit ;ind flght and bite any animal which came in their i^-ay. 
The Biet^v attempted to bite and chase the other cattle. When the 
owner Threw stioks aud atones at the jinimal. it would chase them 
as long as they rolled. In ILis manner l\v throwing rocks ab^aiii of 
the ateer. the owner gnided the animal into The field where he wished 
toburv him. 

Outbreak 73— Braofen, Steams Co. {Dog)^~Vnder date of 
April 24, 1902, Dp, W. S. Leath, H, 0.. of Hrooten, Minn,, wrote 
to this Board as foTTowfi : 

Has the village board of health power to order b chalned-up dog -o be 
killed, the said dog bavlng been bitten by a supposedly rabid dog- A. large 
St Bernard dog In this place ahout ten days ago went mad and bit four other 
dogH and iben altacted Ita master. AH of the dogs bave been liilled except 
one, tbe owner oC whfch refusen to kill or muiule blm. It ia kept at hame 
tied with a rope. 

The requested information was giveD I>r, Leacb and he was 
flBked to report further developments. Nothing more was beard 
from bim, 

Outbtrak 74— .VorfA/fe/rf, Hicc Co. {Dog)~Lab, No. 7L— May 
28, 1W2, ibcre was received in the laboratory, tlie head of a dog 
from Niirthfield, Minn. Airtmipanying the apecimrn was the follow- 
iDg letter ; 

We send you by expreas tbia afternoon, Ite head of a dop which died 
this moralng. Tbe dog bad been sick since May 21st- The lady whom he 
bit goes to Chicago to-nlghi for treatment- I think from the symptoms this 
woH a case or hydrophoLiia. The dog passed Uirough the stage of eiclie- 
meat. manJfeatlng groat norvoti&neea. extremo reBtlobeuQES Etnd saapplng at 
everything approaching him. He ihea became more quiet and in 4S hours 
passed Into the stage of paralysis of tbe UmbB, lower Jaw» etc. The voice I 
was changed. 

E. E. BRUBAKER. M. D,, H. 0- 

On inquiry Dr. Rrubaker furnished the following additional 
information: "Ro^r had been chained up for srune liuie before she I 
showed symptoms of rabies. She had uo opi)ortuiiity of biting any 
other animal or dog, save the owner's dogs, one of which she bit. 
riowpver, they killed both of the other do^s on the farm. Xothing 
is kaown as to bow this dog became infected, as she had l>een 
chained up for some time, although the owner saya that about three i 
x\peks before this dog becimip sick, they were aroused one night by a 
disturbance anionp; the dogs. Tbe owner went out and saw a strange 
dog in the yard, but did not aboot it for fear it aught l)elong to^ 
some neighbor- The name of tbe woman bitten was Mrs. G, R., 
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Randolpli, Minn. Tbe wouurl ^"ae located at the ankle of tUe rigbt 
leg. There were seveml iium-tiireft of the ^kin in oae of which the 
iDoth penetrated to tbe (!e|ith ot nu inch or more. Tbe other two 
were al>oiit one-ba!f inch deeji. Tbe Rkio was broken witli wuper- 
flcial eeraicbes from tbe teeth all ai-ound the ankle, I saw the case 
about three and ouehalf or four hour*; iiftei- she was bitten, and 
ciuuerized the wound tboroufjhlv wiih silver nitrate, both deep 
and »iiperf)cLal. The sabeietLuent treatment con>;iAtet<I Id b^itbing the 
|HiriB in l-H^Oi.i bichloride Koluti<in and covering the surface with a 
mixture of Fuller's earth aiui glycerine," 

Under date of August fitb. l!*02, Dr. Brubaker wrote : 

Mrs, R. wenc to Chicago for treatment an<i was there three weeks. She 
Ifl sUU well. It Ib qow 7l1 days since she v^'as blllen. 

From iin emul^inn of tbe uieilulla of the dog in this case, two 
riibbitrt* Nos. 5Gri'5iir>. were iunculaled Kubdurally. Tbcfe died in 
four and 13 days reapectivel^r. From the original mnterial aiid from 
the tiaeuea and central nervous wy&tem of both of this pair of rub- 
bit«« a bai.'illuaof tbe colon gioup waa obtained. 

Prom rabbit No. oGfi, a second pair of rabbits were inoculated, 
Nos. 5<i7-50S. These r;ibl>its died nit tlie end of 19 days. No bactena 
were obtained from the eiiltures iu either cose. 

From tbe medulla of rabbit No. 507, a third series of rabbitfl, 
Nos, 57il'580, wci-e inociibited. One of theRc died after (55 dayn and 
the other exhibited no nyiuptonis during tbe eunuiug 01:1 montbe. 

It will thus be seen that while tbe history of tbe nymptoms in 
tbe dog wei'e Htrongly indicative of rabies and both of tbe first pair 
of rabhifa died after tbe usual incubation i>eriod of rabies in a rabbit 
and after having esbibiltMl HViiiptonis reHenibling rabies, yet a 
flhadow of doubt i-eniaiue in tbe laborntoi-y diagnosis, owin^' to tbe 
indetlnite i-esnlts in Uie tbird series of rabbits and to tbe findiDg of 
bacteria in the original nialerlal and In Uk' (ir»t series of rabbits. 

Outbreak 75 — Char Hater. Wright Co. (Sieerj flo»/).— The only 
Infornialiou coneernin;; Uiif* "Utbreak is contained In the following 
letter: 

Clearwater, Minn., June 2. 1902, 
Dr. H. M, Bracken. 31- PbuI. Minn.: 

About a muaih ago 1 bmj a atraiige dog get amaiig my stock. Several 
hogs and «onio cat(le wore biit<?n tjy him. [ bad Che dog klllod- Last w^ek 
1 lost one of mr boj^s and to-day a steer. Both of the animala that died 
frotbed at the mouth, rolled and kicked as If iu spasms and neither of tbem 
would take food or water. It lasted ahout two days. Is It hydrophobiaT 
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tr BO, la tbere anflhliig tha; c&n he done for the anUaals as late ae IIlIb? Ib 
tb«re any harm En UEltig ih^ cow's milk? They all bh^jo In perfuct boalth 
aa yet. [ have a litler of pigti a week oUl from a sow that I saw the dog 
bite. Had I better take the pigs away? 

(Signed) H- A. W. 

Mp. W. wiiB immediately rommunieated witli, giveo the inform- 
ation he re<iiiested and ai^ked to kw^ii the Depai-traent inf*.>ruied of 
any further developments. Nothing loore yrm heard from him. 

Outhrcuk 7li — Rotjrrs, Hansau Ttrp., Hennepin Co. [Dog]. — 
May 24. 1<J02, there was received from Mr. E. S. Wiggins, C. B, 8., 
Kogx^rs, HaRsniL Twp., H^'iitiejiiu Cik. a li^ttor of ;vhi(;h the fallowing 
\s an abetraot: 

"Am B*»eking information eoaeeming rabiefl. A few days ago a 
dog, owner uoknowD, went on a raid through this ceighborhood. In 
the course of hie travela he bit a number of hogs belonging to one 
man. Since tlien the hog*> have whown pyniptonia i>f being crazy or 
mad. The man has killed a part of them and has notified the town 
i>oard through me. The dog wns not killed or caoght, and it is 
fliippoaed that he bit several dogs in the course of his travels. What 
action flhould the township take in the matter? Can the man 
recover for the loss of his hogs?" 

Mr. Wiggins* quei^tions were answered and he wae asked to give 
information concerning any further cases. 

Outbreak 76 CoJit'd — RogerA. Hassan Twp.. Hennepin Co. (Hog). 
— -Tune 10th, 19i)2, there was rereived by the Secretary of this Hoard, 
a letter of which the following is an abstract: 

Five weeks ago to-day onr hogs wire bitten by a mad dog. Since 
then 22 have died With rabies. The <!og was la the yard wh^o ttie hired man 
got up In the mornSng. He thased the dog away without suHpectlng any- 
thing: wrong. As Boon as ray husband knew of it, he aroao and followi?d the 
dog's tracks {it having rained la the olsht) to n railroad crossing three 
mlies away. That was Ihe last seen of tte dog. 

(Signed) Mrs. T. £>eM. 



Mrs. T>eM. was written to and asked to supply information eon- 
cerning further rases, nnd also llr, E. S. MMggins, C. B. S., was 
a^in requested to report any further oases of rabies. 

Under date of June 20ih, Mrs, T. DeM, again wrote envin^ that 
another hog was eick. 

June 21st. Dr. Brimhall visited the locality and icvestignted the 
report. The history obtained at this time was as follows: 
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May 4» 19<V2, a strange dog came info the aeighborhood and on 
the farm of Mr. f!_ DeM., bit a Ijirge hog. From tliei'e Le went to 
the farm of Mr. T, DeM., p;tit iuto the _var<l with a herd of hogs and 
hit a number of them eeverely. The dog was seen with a number of 
other dogs« and moat of these h»d heeu killed at the time of Dr. 
Brimhall's visit. 

Two week8 after the appearance of the dog the hog which he 
hit on the farm of Mr. G. DeM. began exhibiting s,viiiptoms wliich, 
o« deambed by the owner* were indicative of rabies. The animal 
died after three or four davH* wiekuetia. About tlie tiaiue lime, the 
hogis on the form of Mr. T. DeM. began to "act craty" and exhibit 
the usual synijilomB of rabid aLiJumb. Tu all on this farm, at 
the time of Dr. Brinibiiirs viHi(, 23 hoga of different ages had died 
or been killed after exhibltiug MyHipitims of rabiee. Ou the farm of 
Mr. R., i-eaiJiug a Jiiile or two fri>m Mr. T. r>eM.V jilace, two cow» 
and one calf had died in the three weeks jnwt prior tt» Dr. Brimhaira 
TiBit, after exhibiting symptoms of rabies. Two i^owa had dieil of 
apparently the same disease od the farm of Mr. A. DeM.. who lived 
a short distance from Mr. T. DeM. 

At the time of Dr^ Brimhairs visit there was reported to the 
Ptnte Board of Health for the flrffi liiue. tlie death nf a dog l:ielong- 
ioglo Mr. r*, T., ueai- Mr. T. DeM/M place, which had gone mad dur- 
iug the winter or early spriug of ir)02. Also the death of twodog» 
helouging to Mr. J, G,. which were killed on aocouol of the disease 
during the wiuler of 11)02. It was also reported that (wij years 
previooHly. a dog went through (he «ame vicinity atid bit a uuniber 
of animals, of which one cow, three calves and 11 hogn died after 
exhibiting syntptonis of rabiew. 

At the time of Dr. Briirdinire visit, ooe hog, three tnonlhs old, 
was sick on the farm of Mr. T. DeM. This aulniHl was taken sick 
June li>, 1902. It was biliug at all objects abont him. Tt sipiealed 
almost constactly aa though in pain aad tried to crowd itself into 
Hmall rornen^. The hog was killed JunP'^lst and the head shipped 
to the lahoratory, where it was received June 23. 1902. fCase 78), 
From an emulsion of ilie nifditllH of this hog, rabbits X(»b. 577-5T8 
were inoculated subdurally- Both animalR died after 20 and 21 
days respectively, having shown symptoms of rabies. From rabbit 
No. o77, a second series of rabbits were inoculated. Nob. 581-582, 
These animals rBed after fi2 an*! 68 daye reapectively. 

T'ndPr date of Aug. 24, 1902. Mr. T. DeM. again rejiorted to this 
Board that he bad lost two more hogs. One died June 2Cth aud 
the other Aug. 23rd. 
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ru<l<?r date of Kept, IS, 190:!. he reported the lose of knottier hogn 
which was taken Ric^k September ITtli^ thus makiog a loss of 26 
hogs out of a herd of 31. 

If the last Iwo hogw were infected originally from tlie dog, the 
inctibation period must have been 95 and 12U days respectively. 
If, on the other h;ind, (hey were infeoted from the last hog which died 
prior to thenu the incul^tion jwrioda were 59 and 84 days respect- 
ively. 

Ontbrealc TT—Wacofjio, Cttrver Co. {Dog). — Under date of Jnly 
4i lW2j i>p. H. i. Griveily, of Wacouia, Minn., reported to this 
Board, a case of rabies in the following letter: 

1 wofl called to see a boy nanied F. S. laat Saturday, Ha bad been 
severely wounded bj hla father's dog, The wounds were located an the 
lower extrGmlt/. QeaJdpa ibla boy. the dog had attempted to b|t(» aaother 
child but had not wounded It He had bitten a hog. another dog aad hRd 
kSlled two turbeya. I found Ihe dog chained and scratching and biting at 
everything In hla way. He showed a general dlBpoailioo to tear Vp-ood, 
clothing, etc., to pleceu. His conjunctiva- were congi'Bted and the bIUd on 
the forcheart and over the eyes wrinkled, Thcro waa no froth from the 
animal's mouth. He waa constantly moving aboutn searching, scraping and 
barking without any object. Hie bark was hoarse anil of a peculiar aound- 
I ordered them to let the dog live for further examination- On June 2&ih. 
1902, i found the dog trembling, dull, depressed and quiet, to eome extent 
He had a partial paresis oZ Lhe hlud extiemltiea and a awaylng motion In 
walking- Ho tried to jump a leooe near his home and hung thereon. To 
prevent further mischief. Mr- S, shot the nntraal. 

The other bitten animals were alao killed and burned, together with 
everything around the dog'a kennel. 

The pauent waa sent to Chicago tor treatment Cor rabies. 

iSlgncd) H. 1, GRIVHULY. 



NothinjT further was reported to the State Btjard of Healtii from 
this outbrenk. 

Oufbrrnk 78 — Blnnm'mo PraMe, RfeelG Cq. (Dofj).—Ang. 4, 1903, 
Dr, E. W. rnoley reported a rase of rabies from Blooming rrairie, 
Minn., an follows: 

"The first animal to show Byniptoms was a dog, the propeptj" of 
M. F., nifioiiiin^: I'raiHe. Minn- The dog beenme sit'k July 9th. 
The dog eon»taptl,T tried to liite people and objects. He frothed at 
the mouth. The nninial hil his infi^ter July 11th, on which dnte be 
wjis killed. Mr, F, went to Chirago on July Ivtth to take the 
Fjisteiir tre:i1nn»nt and returned on Jnly 2Tth. He w!is stiU well 
on Aug. 4. 19(^2. 
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OHthreak Id—AnnantUiIe, Wriffht Co. {Doga, Co//),— July 20, 
1902, an appai-entlj rabid i\o^ vifiited the fiinus of Mr. G. W\ K., 
Mr. A. 0„ llr. M. P., Mr. U. U, and Mr. J. IL On Mr. K/s place 
the dog bit the houwe dt^. This latter animal was killed July 25, 
1902. 

On Mr. A. O/i* place the dog bit two dogs and a calf. The dogs 
wtre killed July 21at. The ciilf allowed symptoms of rabies Aug. 7, 
1902. 

On the place of Mr. M. R, the dog bit one dog. This animal was 
killed July 25, l^{)2. 

On Mr. H. H.'s place, the dog bit ^veu hogs and was here 
killed. Xo information has been received concerning the fate of 
the herd of hogs. 

On Mr. J. H.'b place the dog bit one dog, which was immediately 
killed. 

Outbreak iiiy^Kicster T\rp., Blue Earth Co. [Cattle] .—A^ig. 5, 
VMrl, Dr8. Brimhnll aod AVe^brook went to Kieater Twp., Blue 
Earth Co., in answer to a telegiani from Mr. W. O. Conrad, ehairman 
of the Board nf Superviwors," stating that cattle were dying of an 
unknown disease. They found thai caltle had died with hydro- 
jihobia, one owner having lost three head in the previous three 
mouths. The last one died some days before and was buried. 

Outbreak SI— Maple Lake, Wright Co. (Doj;).— Under date of 
Aug- 15, 1902, Mr, E. A. Hart, C. B, S.. of Maple Lake, Minn,, 
reported as follows: 

"A dog came through the town of Albion in July and bit several 
dogs and calves. Some of these have gone mad and been killed. 
Some have not yet gone ma<l, but are being watched." 

Mr, Hart was asked to send a ftiU report on the cases, but 
nothing further was heard from him. 

Outbreak S2— Dexter, }foia:r Co. {Cow}— lab. No. 79. — Aug. 14, 
1902, Dr. Annand visited the farm of Mr. 0. O., at Dester, to 
investigate the cause of trouble in a herd of cattle, the property 
of 3Ir. O. A supposedly mad dog had passed through the locality 
about the middle of July, VMl. The dog had fought with Mr. (Vs 
dog. About three weeks later Mr. O.^s dog developed rahien and was 
Bhot- Two or thi-ee of the neighbtirs^ ilogs had fought with the 
strange dog and they also developed rabies and either hsid died or 
been killed. 

On Dr, Atnand^s arrival, he found one animal down and unable 
In rise. Another animal, si nteer. bad evidently died from rabies. 
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The siok cow was killed and a postmortem examination made at 
once. There were no gross lesions except general congestion of the 
nienin^'es. 

Bpecimens from the medulla of the cow were brought to tlie 
laboratory, Aug. 15, 1902, at 7 p. m., aud were inoculated Aug, IG, 
1902, into rubbitB Noh 590-591, Theae two rabWts died after two 
and one days rcwpectivtly. Cultures from the original material and 
aifto from the meninges of both rabbits gape an abundaut growth of 
B, coU comnmnis and another small hacillus. 

Whilst the clinical symptoms would seem to warrant a diag- 
nosis of rabies, a hiboratory diagnoHis was thus doubtful owing fo 
contamination in the material and i.'OTise<]uent death of the inocu- 
lated animale from bacterial infection. 

Outbreak S'^^Ncw Markit, Scott Co. {Cattle^ Dog), — Under 
date of Aug. 20, 1902, Mr. N. A, Frederickson, a B. 8., of New 
Market Twp., 8oott Co,, gave to the Board the following inform- 
ation : 

"Mr. K. K- of New Market Twp., Scott Co., lost six cows in the 
last few weeks, the hist one 10 days ago, A mad dog was at his 
place some weeks Iwfore the first eattle got sick and bit his cattle/^ 
Under date of Aug. 29, 1902, Mt. Frederickson made a formal 
rep{>rt of the death of six cows and one dog on the farm of Mr. K. 
K., and gave the additional information that the dog had gone mad 
and bitten Mr. K. K.'s daughter and that the girl had been taken to 
Chicago for treatment. 

On communicating with Dr. J, A. Hanford, New Market. Minn., 
the following information was obtained: 

'*About sis weeks ago (August 10th) Miss K. came to my ofljce 
with a dog'bite on her leg. I inquired about the dog. The 8>"mp- 
toms as described showed rabies. The dog had bitten another little 
boy and several cattle and had ali^eady been shot. I advised the girl 
to go to Chicago and take the Pasteur treatment. Dr. Phelps, of 
Northfield, alwo gnve her the same advice and she went. I advised 
the parents of the little boy to send hira also, but he is at home and 
still welh T advised Mr. K. to keep his cattle confined to a yard or 
barn, and I am certain that he has done so." 

OuihreiJk Si—Shnkopee, Scott Co. (Doy),— Aug. 25, 1902, there 
was received in the laboratory a portion of the brain and spinal 
cord of a dog from Dr. H. 0. Smith, of Shakopee, Minn. Accompany' 
ing the specimen was the following letter: 
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Shaftopee, Minn.. Aug. 22, 1902. 
Dr. H. M. Bracken: 

I a^nd yon b>' e^presB today a eecllon oC (he flpLn&l cord aad braia of a 
dog that cr^at^ quite a. stir here yeat&rday. The dog a<^t^d e1rang«'ly find 
bit at least a dozen other dogs here. We flnatly located blm and shot h[m. 
He was autte a large dog. hut thin. He woutd attack a person as eagerly 
an be would another dog. The speelmec h not as good as. I could have 
wished, but it is as good as we could obtain aTLer hta waa killed. Will you 
bare It tealod for rablea and let mo know the resuHa aa eoon as possible? 
I have ouarantlned all the doga known to have l^een bltteSn anil hav'e adviaeil 
aU persons to keep thetr dogs at home until we know positively whether 
there Is any danger or noL 

(Signed) H. O, SMITH. M. D,. H. O. 



The spet'imea when received id the laboratory Aug. 25, 1902, », e. 
four days ufler hatiu^ been reiuovcd from the uiilmti], wue s€ diucIl 
deeonirx>sed flint ;i. laljonittiry esaniiuation wus Impossible. Dr. 
^mitb was advised of this fart [iiid ri^questeU tu send Especlmeiifi 
from other dogH should any l)ecoiiie affected. 

^h<rkop<-€. Scott Co. {Dog\ — Lab, A'o, S^l, — Accordingly on Sept, 
iW, lim:!. there was received in the laboratory another specimen from 
Dr. Smith, ai'coujpauled by the following letter: 

Shokopee, Minn. Sept. IQth, 1902. 
Dear Doctor: I send you by express today the bead itnd neck of a dog 

killed last evening, for examination for rabies. This dos was bitten on 
Aug, 2ls1, 1902, by the dog whose brain and spinal cord I sent you at that 
time and which was so decomposed before you received It that It was not 
fli for use. Thii dog baa been quarantined aince August 3isi, He first 
began to set Bick Sept 6, 19LI2, He refused to eat or drink and appeared 
■dfT and Bore. The lips were drawn so that the teeth showed plainly. He 
seemed lo have difficulty In swallowing and had attacks of restlesaneaa. He 
seemed frightened and howled fearfully. The dog finally broke away and 
wiB shot by a poUcenkan, I have posted a notice that all dofis must be 
iDUVzled for a period of 60 days* and have taken all the precautions that I 
can. but there arc bo many dogs that may have b«en bitten without anyone 
knowing it that It ]s almost impossible to quarantine all that should be 
under quarantine. (Signed) H. O. SMITH, M. D.. H, O. 



When the head waa received in the laboratory it was in good 
condition, haviu^ Iteen \vmp|«ed iii an oil cloth, placed in a tin pail 
and the pail packed in ice. From the medulla of the dog. two rab- 
bits, Nos, i)94'51>5, were inocnlated subdurally. One of these rabbits. 
No. 5115, died nt tlie end of (i^l days withoat showing any flymptoma 
of rabiee. The other remained alive and well for six months, after 
which time it was used for another purpose. 
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Tbus It win be seen that the laboratory dhigiiobiH was Degative, 
de^i>ite (Le lj|jical cUiiit-al bistory of rabiea in the dog from wllict 
tile material was obtained. 

Outbratk HS — Oruniiv Lukt\ Wright Co. iDog, CattUf Ete.). — 
Out. 14, 1902, Dr. E. Y. CLiKou. of Howmd Lake, Minn,. Dotifled this 
Board that rabies ciiated iu the town of Albion, Wright Co., and 
requested that inatrinjiioriH "-onrtrniug tjLiarautine, etc, be wat to 
Mr, J, L,, Grauite Lake, Wright Co. 

After coniniuniratinii witli Mr. L.. the followliig letter waft 
reeeived : 



Granite Lake. Minn., Oct. 30, IW^S. 
About three irtanths ago my neighbor's little dog Appeared to he wild. 
He fame [o my place and began biting and flghUag with my dog. The 
next das' he wat killed, after be appeared to he sif^k. About six weeks later 
my dog started to bark like the neighbor's dog. He would not eat anything. 
He ran after the cB.ttle and Jumped on the eat and hit It badly. HIa eyea 
were red and tio foamed at the mouth a little- I killed blm and the cat at 
once. At thU same time two of my hog£ also got elck. Tltey seemed to go 
totally blind. One died ehortl^' after we noticed that he was sick and the 
other lived three days. The hogs did not try to bite anything. About four 
weeks after tblB, or Oct, B, 1902^ one of the cows became sick, abe would go 
hy herself auil Ue ilowu la the pasture. We put Iier Id the barn aod kept 
hor there until iho 12th. when we let her out with the other cattle. She 
ran aft^r them and tried to hook them. She foamed at the mouth. We put 
her In the bara again and let her out the next morning, but again she ran after 
the other cattle and tried to hook them. She did not seem to feel it when 
fihe was whipped, and she would not try to hurt a person. Her eyea were 
a dark red. She shivered a good deal, Bhe did not try to eat or driuh any- 
thing for Ely days. After being almost dying for 24 hours. T killed her on 
the 15th, 1 Lave no more animals that are aick or that I know of being 
bitten. My neighbor has a dog that was supposed to have been bitten the 
flame night that my dog was bitten, but he is running around and not stick. 
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Mr. M. W., of tins plare has jiiBt told me the following: 



bog^ 



One day this summer a dog r^ame to his place and jumped into the 
pen and bit two hogs badly, and one slightly. The two that were bitten badly 
got sick Bome time arterward and he killed them. The one that juat got a 
scratch Is ctill all right. When the dog left the hog pen he ran after a calf 
and bit it. The (^alf got sick some time afterward and foamed at the mouth. 
Mr- W. killed the calf. After the dog left Mr. W.'s. farm it ran on and hit 
several doga along the way. It was killed at last and 1 understand that 
several rioga that thla dog bit have also been kilted. 

Mr. H. \y.. of thlB place, eaye that one day thU Duminer, a eraiy dog came 
running and bit his dog in the nose and then ran on. Mr. W. killed hlB dog 
at once. Ur. P. N., addrese Smith Lake. Mian., says that one day this Bum- 
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mer a mad doe came runnliis and bit his two doge^ One of these Rot aick IT 
days aftervaril and ran away ami be Iieb QOt sesn him fiioce. Tbe other dog 
was not affected. 

(Signed) X I>. 

Outbreak Si^^ComfrCif, Brown Co. (Cows). — Under date of Oct, 
20. 1902, Mr. 0. T., of Comfrev, Brown Co., wrote to Ihia Board a 
letter of wbit^ the following ia an abstract: 

"I have had three cows die of late. The first thing Doticed is 

that they act luad aud chase the other cattle iii the yard for a day 

or so. After that they will lie down and get up frequently for two 

or three hours. After that they cannot get up any more. They then 

lie and kick for 15 or 18 hours and then die. The two first that 

died» died on the same day. After that I did not notii-e anything for 

ahout tv^ weekn, when n third one died. Her bowels moved freely," 

Mr. T. was »skeil to report by telephone or telegrwph should any 

other of his atiimala become sick, that an in^Tstlgatlon might be 

made. Under date of Nov, 1, 1902. he again wrotp that no more of 

liis cattle had Itecome sirk ani] that he should report if any did. 

Outbreak S7— Litchfield. Meeker Co. {Man, Horit€)—Lab. No. 81. 
— Oct. 4, 190;i. there was received in the laboratory, the brain and 
medulla of a horse, from Litchfield, Minn. Accompanying the speci- 
vnen was the following letter: 

Dr. H. C, Peters, V. S. of Lltchfleld< Minn., sont you to-day the brain and 
medulla of a torse which waa supposed to have died of rabies. Thla horse. 
after having been 111 for about 24 hours, bit and severely injured a young man 
Vrho had him In charge. The horse 4lied In about two hours after the acd<ient. 
aner blllng wagonSn fences^ posts and everything within Hb reach, as weU 
axs Ijreaking his teelh by biting: stonea in the born yard. Dr. Petere la of 
the opinion that tb* horae died of rabies. PleaBe make the neceaEary inocula- 
tions to estabFIsh diagnosis. 1 have the young man In a hospital here and 
am very anxious Lo Itnow whether the diagnoais of rabies Is correct or not. 

(Signed) JAS, W. ROBERTSON. M. D. 

Dr, Robertson was advised immediatel^r that it would be safer to 
Bend the pjitieot tt> the Pasteur Institute without delaying to deter- 
mine the reeuitB of rabbit inoiulations. 
_ Under date of Nov, 8, 1902. Dr- Robertson supplied the foUov- 
additional informatioa : ''The horse that died was on a farm 
■ftboat one mile south of Grove City in Meeker Co. The young man's 
name was E. E. After he left me he became a patient of Dr. E, 
EoeckmanD. of 8t, Paul, I do not know whether he waa sent to 
Chicago OP not. My advice was to send him at once, but they would 
not have it that way." 
15 
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Accompayiug the epccimeii frotn the Loree wan aluo the follow- 
ing letter from Dr. H, C. Peters, V. 8., Litchfield, Miniu: . 

I am Bending j'on to-day part of the brain and mpiluUn. of a horse. Thla 
borae died after showing aymptoms correapondSng quite closely with rablea. 
aiier having bitten Ita attendant Dr. Robertson, the physician having the 
caoe In charge, wishes a positive diagnosie made bs to whether It was rabies 
or not- The borse waa noticed to be uuwell sometinie during tbe previous 
day. but did not attract any particular atteution until nlgbtn wbeiiH hb they 
describe It, he was very nervous and seemed to be frightened- He was 
flweating. In the evening thej telephoned for me to come to see hitn- I saw 
him on the following morning. On going Into the barn in the morning. I found 
the horse down. One young man went tnto the stall, and the animal gratJbed 
blm by thei leg and would not let go for some time. It bruleed and lacerateil 
hlfl lee quite a bit. and In trying to pull its |awa apart he cut his dngeni on the 

horse's teeth- They Qitally got the horse up and turned him out- He then 
would bite at everything that came In bis way, Including fences and stonea. 
The animara Itdsor teeth were broken to some extent by this biting. During 
the night lis appetite was good, since the manger was empty In the morning' 
It waa aboui flro o'clock in the morning whi^n they turned the boree out of the 
Stable, He was around the yard for a couple of houra, went out into the road 
once but came back, laid down and was dead In one half hour or so- He did 
not show any particular paralysis before he died. 

On post-mortem. 1 could not see that the brain showed anything abnormal 
except a little cougeHtlou. There were a few small hji^morrbdgic spots la 
. the musclofk all over the body, but particularly In the heart. Tbe heart 
muscle was atl darker than norm;il anil had ha^morrbagic spots all through IL 
There were alBO petechial spots on the endocardium, and the heart muscle 
also seemed to be softened as If It had been cooked. You could push your 
finger Into it any place with the greatest ease. The blood scarcely coagulated- 

It was lerj dark in color- A patch In the stomach was Inflamed. The 
mucous membranp was thii'hened and red. Other than this T could see no- 
thing abnormal. I bad not seen the horse until after it was dead. 

(Signed) H- C. PETERS. 

Under date of Oct* 21, 1902, Dr. Peters supplie*! the following 
additional informatiOD : 

I had not heard of any other casea of rabies in the vicinity of where 
the horse died until after the horse was dead- Since then, however, I have 
been told that n dog near this place died about four weeks before the horse 
did, showing some symptoms of rabiea. bucIi aa biting at itself and other 
objects vihich came In Its way. It lived three days after It got ekk. When 
it died it was buHed. T dug up this dog and found ItH atamaoh to contain a 
lot of balr. straw and dirt This would be Indicative of rables- 

H. C. PETERS. 



When the Bpecimen from the horse was received in the labora- 
torjj some decompoaition had already set in since it was not 
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parked in ice. From the cerebellum and medutlBt a colon-like 
bacillus aud a iM^illuH which produced a jellow growth on agar, 
were isoliiled. From au eiuiilsion of the niedultii, rabbits Nob. 613- 
(il4 were iDociiliUed &iibdtti"aU,v, These died after 18 and 12 dajB 
reHpecfively, having shown sjuiptoma of rabiea. Fi-om rabbit No- 
(iia.a seeoDd series, rabbils Noh. 620021, wpre inoculated flubdurally. 
These died after IJ and IS daya reBiiei:livelyT after exhibitJDg symp- 
tomB of rabies. 

Nov. 5, 19112, Dr. N. Barsness, interue at Luther Hospital, 8t, 
Paul, Minn., telephoned that the ycnng niau who had bw?n bitten 
by llie horse noted above was then in Luther Hospital. Dr. Bara- 
iiie«H stated that the wound was healing; nicely and the patient 
making a good recovery. Dr. liarnneHS was told then and Dr. Boeck- 
mann, who had the case in charge, on the following day^ that the 
horse had certainly died of rabies. It was pointed out to Dr. Bars- 
ness ou November 6th by telephone, thai owing to the long time, 
one month, which had elapsed since the biting, there would be little 
use of the l^astenr treatment for the patient at that time^ and that 
the likelihood of the patient developing rabies was jniniinized with 
the elapse of each drty, Furtbermorej that only 17 per cent of the 
people bitten by rabid animals developed rabies, and flnafly that with 
thew facts in the possession of the Lnther Hospital authorities 
the matter of deciding what to do depended entirely upoa the person- 
ality of the person making the decision- 

Ouihrcrik SS'—SUrej^ Lr/Arc, \fcLeod Co, (Child).— The first 
information concerning an outbreak of rabies in t^ilver l^ke, Minn., 
received by this Doard, was contained in the following letter: 



Silver Lake, Minn., Oct 2«, 1902. 
The (Ireadful disease, hydropbciblQ. haa manif^Hled ItBelT In this com- 
munity. From lis effecta, a whole family tMr. J. W., hU wife and Ibree chJt- 
drenj are In Chicago receiving the Pasteur treatment Another case, a girl 
14 years old, whom I waa called to see to-day, is In the maniacal (excitement) 
Btage anC will probably die wltbln 36 to 72 ftours. Several doge tbat were 
nmnlng at large supposed to bo eufforlng from rabies, were shut, I hare 
t^lieard of othera that aeem to act atransely. Of couree. ! advised their Imme- 
diate destructloa. I ana afraid oJ graveat conaeqyencea yet to come, and there- 
fore haateD lo aak you what atcpa should be taken to eradicate the diBeaae. 
Please stale what local quarantine on dogs can be enforced. It occurs to me 
tbat an dogs sboidd be dther muzzled or tied and that those that run At large, 
Bkftor doi» noUco to their respective owners, Hhould be shot. Kindly advlH« mft, 

T. W. HOVORKA, M. D,, H. 0. 
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The Veterinary' Department of the Board was also notified of 
the diBease in the following letter; 

HuEcblnBon, Minn., Oct. ZE, L90Z. 
Dear Doctor: A few hiMcb from her© they evidently have rabies. One man 
had a horao die showing symptoms of thnt dlftease. Thf^y called me up by 
'phone but I waa away at the lime. The horse was bitten by a dog whkh the 
same day bit a girl slightly. Tto dog was hilled. The party came here after 
the horse died. The doctors here advised him to go to Chicago with the girl 
and taKe me Pasteur treatment. He had been at work on the horse wUUaore 
hands- I underatand that six ct the people weat to Chicago, They have 
another horae which In being carefully guarded, Dr, Sheppard. of this place, 
v&s called to see a girl yesterday In the aame locaUty- He tells me that It 
waa a pure case of rabies. The girl died. Another party had some hoga 
bitten. Dr. Sheppard asked me to write ycu for Inforniation as to what to 
do In regard to the aalmalB bUteQ, The man tbitt had the hogs bitten has 
sold some of them and does not know which- hogs ware bitten. 

H. a LYON, V. 3. 

Dra. Ho\'orka and Lvod were immediatelj coQiinunicated with, 
snggieBtious were given (roneeruing quarautint?, etc, of tbe bitten 
aninuiU. No further infopinatiou was received from either of them. 

Tbe Common Council of the A'illage of Silver Lake, published an 
order that all dogs should he locked up, chained or muzzled, and that 
ail dogs running at large, unmuzzled, for a period of 60 days after 
Oct. 28, 190:;, BhouM be shot. 

^ OuthTeak 89 — Ossm, Hennepin Co. (Calves) — Lab, No. 82. — 
Saturday, Nov. let, 1JHJ2. Mr. A, Zinimernian, chairman. Board of 
Stipervisors and Mr. D., of Osseo. Minn., brought to the laboratory 
the head of a ealf. Dr. 0. C. Lyford, of Minneapolis, telephoned in 
the morning that Mr. D» had consulted him eoncerning the calf 
which had died Oct. 23, 19112, Mrs. D. had been feeding this calf 
while it waa sick, and Mr. D, waa fearful lest the calf had died of 
rablefl- Thftt the waliva from flie calf had covered Mrs. D.'s baud, on 
which there may have been a freah cut or tear. Accordingly he dug 
up the calf after it had been buried and hroaght the bead to Dr» 
Lyford, who sent bim with it to the laboratory. The head was mnch 
decomposed when received. 

From the medulla, two rabbits, Noe, 618-G19, were inoculated. 
These died after 19 and ^2 tlays reapettively* From the medulla of 
rabbit No. fil8, a second pair of rabbits were inoculated, Nos. 62*!-62T. 
Kahbit No, 62fi died ;^J> dayw after it wns inoculated. Rabbit No, 
C'2i7 remained alive and well during tbe ensuing; four raooths, after 
which time it waa tised for another purpoee. 
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Outbreak W — Bear Lake, MvLeod Co, (Doff). — The only inforra- 
atiOD concerning these cases received by this Board was contained in 
the followiag letter: 

Bear Lake, Minn. 

Dear Sir; There Is a case of hydrophobia in this town at P, F. M.'a. A 
strange dog bit some or bis hof^. Two of ibe ho^ dle<t He Qhot and killed 
the dog. Thia wae in the month of NoTomber (1902). 

(Signed) B. WILLIAMS. Town Clerk. 

Outhreok 91— T/Por Lake, .^herlurn Co. {Child, Dog)— Lab. No. 
83. — Nov. 17, 1002, thope was pweived in the laboratory a portion 
of the spinal cord and medulla of a dog. The specimen had been 
sent by Dr, E, A. Woods, of Clear Lake, Minn., to the Secretary of 
thia Board and forwarded by him to the Jaboratory- Accoiuimny- 
ing the specimen was the following letter: 

Clear Lake. Nov, 13, 1902. 
I am Bending a specimen of the upper end of the aplnal cortl and medulla 
of Ei dog thaC Ja supposed to have had rabies- The history Is tui rultova: 
A strange dog bit a. boy. IT yoare old. In the cbcf>k. niBklng an ugljr wound: 
also ]n the upper eyelid, tearing the tarsal cartilage Into two pieces. The 
noBe was scratched Just deep enough for bleeding. I tlreased the wound and 
cauterized It the beat I could. I redressed It this morning and It la doing 
uLcely. This dog bit iwo ottier dogm and then ran on towards the MlsslsBlppI 
river. It then turned south until nearly opposite Beclcor, It voa Followed 
by A numbi>r of arm^d men aud shot at thia point. I am told that he bit at 
everything In his path. The doK was brought to the town and I have opened 
the head at the baae of the skull and send you the specimen removed- 1 
ordered the two doge thai were bitten chained up. Pleane telegraph the report 
of this specimen, and If positive, i win send the boy to the Fasieur Enatltute, 

[Signed) B. A. WOODS, M. D, 

Two davs before the specimen was received tlie above letter from 
Dr. \Voods arrived. 

r>r W<Jod8 was written to imniediah^ly, i, e. Nov. 15, 1902, by 
the Director of the lahorntory, as follows: 



Dear Doctor; Your letter of Nov 13th has Juit iMen forwarded to me by 
Dr. Bracken, to whom it was addresaed. The spedmeo of the dog's head men- 
tioned therein has not yet been received. From what you say I Infer that 
tbe specimen la from the dog which bit the boy — age 17 years — in the^ upper 
eyelid and cheek, [f the hietinry os you gtvo it he eu beta ntl ate d by closer 
Inquiry by yourself. It wcnld seem to point to a diagnosis of rfibies. It would 
be impoBBlble for us to give an opinion on the Bpeclmen forwarded, for at 
least two weeks, aad perhaps longer. Under these circumstances, It will be 
dangerous tor you to wait until a laboratory opinion la given, becauae If U la 
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advisable for the patient to receive the Pasteur treatment, he ehould receive 
It at once. The Chicago addrssSn ia, I believe, Dr, Lagorlo, Pasteur luBtltute, 
ZZS Dearborn St.. Chicago, 111, There are other Pasteur lostltutea ia Balti- 
more and New York whose addresBeB I could give you, though you asked only 
for the Chipago one, 

ITpon receipt of the specimen in the laboratory* Nov. 17» 1902, 
Dr. Woods was sigrnio written to by the Director of the iBboratory, as 
follows: 

MlnneapollB, Minn.. Nov. 17, 1901 
Dear Doctor: The Bpeclmen ol dog's hraln mentioned In yours or Nov. 
13th and Torwarded hy you on Nov. 12th to Dr. BracKeo, was received this 
roornlng in the laboratory by Tuaii. The specimen waa putrid on itH arrival 
and consisted of a small amount of brain substance in the bottom o( a wide 
mouthed bottle, of which the cork was paraffined- On removing the string 
from the neck of the bottle, the cork was forced out by the accumulation of 
gas Cue to putrefaction. I BCB.rcely tbiuk we sbali be able to give an opinion 
on thle caae at all. as it la extremely likely that the rabbits inoculated will 
die from septic menlngltia before symptoms of rabies have time to develop. 
We are, however, making the inoculations, having entered the case on oar 
record as rabies case No. 33, and ahall let you know as soon as ve are in a 
position to report at all. 

From the material noted above, rabliitB 'So8. 624'iJ25 were inocu- 
lated etibdurally. These died after 11 and 5 days reepectively, 
havjug shown symptoms of meDiu^tis, At autopsy, both aoimals 
showed ictenee meningitis. One rabbit. No. 625, whowed an area of 
yellowish pus, subdurally, at the site of inoculatiOD. Culturea from 
both rabbits showed B. voli vommitniH in abimdance. 

Dr. Woods was informed of the results of the iuocnlatioos on 
November 28th, the date of death of rabbit No. 624. 

In reply, under date of Nov. 30, 1902, Dr. Woods wrote ae fol- 
Iowb: 



Little IB known of the first dog concerned In this case of rabies more 
than the biting of a boy. and three other dogs. The caee Is now n. dear one 
of rablcB, because on© of the dogs was preserved, chained up and fenced In. 
He developed a disease undoubtedly rabies. When this dog came down with 
rabies, the boy had received eight days^ treatment by Dr. Lagorlo in the 
Pasteur Institute in Chicago and the next morning, 1 received a telegram 
from Dt. Lagorlo stating thai the boy had developed hydrophobia. I at ouca 
sent the father to Chicago and have received word from him hy telegraph 
that the boy has died. The boy whb only sick two and one-haJt days. Since 
then I have received a letter from Dr, Lagorlo Btating that the bites were 
Id a very dangerous location an<l very severe. 

To go back to the morning that the case began. The Doy was tiiitcn at 
alx o'clock in the morning. He immediately look after the dog with his gun, 
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running ancl aUmuIating Mb circulation. He came tnto my office near noon. 
I cQuterlzed Lbe would Immediately with permiiagauJite of poumBtuin uad put 
In Bovcn stitchi^e. I then beean my work of Investigating the dog, whSch 1 
oitened B.ti(l sent a part of to Ihe lalioratory through Dr, Bracken. I waite*! 
for your report before sending the boy to Chicago and when your first letter 
of Nov. JStii came. I found you had received the letter, hut not the apeclmen. 
The next day another letter from you stated the condition of the speclraen 
and tbat It would probably take two we«ks to get the reeulta required unless 
B«ptlc meoingitla developed in the in,-antime. as it has. When I learned the 
length of time required. I sent the hoy at once to Chicago, It may be that 
-had T sent the boy to Chicago the afternoon of ihe day be waa bitten, that 
Dr. Lagorlo could have saved him, but with a case like that whore there ia 
quite a llltle expense to the father, Ue and tlie rest of tbe family wanieU to 
know If the dog was mad, nnd of course, vre could not tell him positively at 
once. Another time, 1 shnll Inalst on Panteur treatment Immediately. The 
dogs of this village have been ordered muzzled or tied up, and any strange 
dogs traveling through here are liable to be ahot Thle holds good uatll 
Feb. 1. IS03. 

(SlgnedJ B, A. WOODS, M. D, 



In a note on a formal report blank. Or, Woods givos tin? follow- 
ing a^ldition.i] inforiniitinn: "^RpsifieB the ho^r. Ilie dog whs known 
to have biften three dogft- These three dogs were tied up and 
fenced in to be watehed- The owners of two of them shot their 
dogs before symptoms apx>e}ired of any sif-kness. The tliird dog 
developeil Rii^lcnesB after 15 da^vn' incnhation nnd showed All tbe 
tjpiral symptoms of rabies in the dogJ' 

In relation to this outbreak, the following letter from the eliair- 
man of the town honrd of ReHcer, neaT* whieh place the dog that bit 
tbe hoy whs killed^ in bei^ewilh presented- 
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Becker, Minn., Dec. 4, 1902. 

The mad dog whlcb bit the young man In Clear I^ke, Minn., came to 
Becker, and bit two aUier dogn, both of which weat mad. The owners of 
th^ dogQ did not tie or muzzle their dogs and one of them bit a boy but did not 
hrlne Ulood. He also, bit the talis of two cattle. The cattle were bitten 
about five o'clock In the afternoon. Next morning, the owner of tbe cattle 
cut off their tails. Would thai save them? After biting the cattle, the dog 
was seen about two miles from home on tbe same afternoon where be bit 
three more dogs that we know of- These were killed. Several other ^ioga 
tbat we know of were also bitten. 

On Nov. 29, 1902, two cattle went mad. These were probably bitten by 
the do^ which bit the bay. The board of BUpervlBors put up a notice that 
until further notice any Cog found running at large and not properly musssled 
would b« killed, 

(Signed) IRVINE S. WAGNER, Chairman, Town Board. 
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Dec. 8, 1903, Mr. E. F. Curlin, chaipman of the Board of Super- 
visora of the town of Palmer. Sherburn Co.^ reported to this Board 
as follows: 

*'Tliere ia a mad dog soare in this town on account of several 
cases in the adjoining town of Clear Lake. One cflse, a ateer. Las 
gone mad iu this towa. Him the town board power to eompel all 
dogs to be muzzled or tied up?" 

Outbreak 92^Mi(f<Ucvnk Twp., Wright Co. iCQttle)—Lah. No, 
84 and 84a.— Nov, '2i, 1903, Dr, Brinihall went to the farm of Mr. B., 
Middleville Twp., Wright Co., to investigate an outbr^ali of obscnre 
disease in cattle. Bis (^attle had diod in the viciniti' in the two 
weeks immediately preceding Dr. BrimhalTfi visit, all apparently of 
the same diseaaf. Of these, Mr. B. had lost three, one neighbor 
two. and another, one- A rabid dog had been through the neigh- 
borhood about a mouth before aud was known to have bitten some 
of the animals, btit not all of them. 

One cow, the property of Mr. B. had died just before Dr, Brim- 
lial]*a arrival, and another wns in the last stages of the disease. 
From the desci-iption given by those who had attended the animals, 
and from the symptoms of the dying animal, a provisional diag- 
nosis of rabies was made. 

l)r, llrinihall collected milk from the cow which was sick, and 
made !in autopsy oa the animal which had recently died. There 
were appai-ently no gross lesions except congestion of the meniages. 

A portion of the spinal cord of this cow was br*Hif;bt tii llie 
laboratory. From this spinal cord, rabbits Nos. C2S-C2D were iaocu- 
lated. Rabbit No. 028 died after twenty-seven days. Kabbit No. 
fi21l died in eighty days. No biicteria were recovered in cultures 
from the original material or either of the rabbits. 

Though but one pair of rabbits was inoculated from this case, 
and though death in oce of these was delayed for a period of eighty 
days, yet the laboratory examination would seem to bear out the 
clinical diagnosis of rabies. 

The milk from the second cow (rtee above) was inoculated snb- 
durally into rabbits Nos. (j;J0-(i3L. These showed no symptoms dur- 
ing the ensuing three and onehnlf months, after which time they 
were used for another piirjiose. 

Outbivak i^'S—M'ilhuarj KaiuHyohi Co, {Dog, Cattle, fforse),^ 
The ttrst information concerniag this outbreak was received hy the 
secretary of the board in the following letter: 
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WlUmar. Mion., Oct Z2. 1802. 

Dr, Brai^ken: Laat Friday T was called to Mr, E-'fi., seatlon 25, We^t Lake 
Lilltaa. The farmer (Mr SJ tolil me that his dog, ibout Qve weeks ai:D. acted 
straDEely. teadng around the barn yard and biting at cova' and horB^s' heclB 
and chasing them. He went to two of the nelghborB and bit their dogs. He 
disappeared after thai and they have not seeo hloi for lour weeks. The 
D«lghbors killed their dogs that hr bad bitten, One of Mr. E'a. cowa took 
al?k about Oct. IS. i. e. four w^eks aftpr being bitten. The cow acted like 
the dog, chaslDg the youog stock around, booking them and bellowing. She 
had not eaten anything In three days. When 1 saw ber she was tied up In a 
stall. She moaned constantly. She had not been up for two days. Aoout the 
third day, the cow cymmeuced to lose all power in Us hind exiremltlea. She 
died the next day after I hqw her, I told him to bum her and burn all straw 
In the manger and clo&e It up. 

Mr. E, telephoned me to-day that another cow had taken down like the 
first ODe and wanted to know what to do. He said if abe was not better 
to-morrow, Thursday, he waa going to kill her. I waa Buapicloua of rat>lea» 
but It may be menlngiLla, Mr- E- wilt call me up In the morning. What 
fihall I f^l] him to do? Should we remove tha head and send it down for 
eiamination or had you better send someone out there. I had him lie up the 
cow Ln a stall by itselt 

(Signed) J, M, RAINS, M. D. 

Di\ Brucken iTpHed to Dr, Rains saying tliiit trolQ veterinarians 
were in the field on other work at tlie time^ and that consequently 
it would Lf impossible to send any oue from the deparlment to 
make the examinHtion, Dr. Rains was iiaked to send in a speii- 
men and advised as to qaaraiitine uiei(«ures, etr. 

Nothing further was heard from Dr, B^iins until under date of 
Uec. 4, 1^02. the folluwiiiK nole was rei-eived: 
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I eucEOBe a clipping from the Willm&r Republican Oaiette. of Dec. 4th. 
Ton will romemher that I wrote to you Oct. 22ad about fl farmer by the name 

«f E. who at that time had lost three head of cattle. I had beard notblns 
About the caaea until I read this item In the paper yesterday. 

(Signed) J, M. RAINS. 

The clipping referred to was us followe: 

Veterinary Surgeon llatrup, of thla city, wao laat week called to Lake 
XJIIIan town to treat a horfie which had been acting strangely for aorne 
Ume, and found the animal had been suffering from rabies and that two dogs 
and three cattle had also died of the same dlaeaae. The borae became ao 
Xictous that it would allow no one to care for it, and when the hiretl man ai 
Xhe farm of the owner Mr. W- L. went in the at&ll to feed U a day or two 
ago he waa bJtten on the arm. The Animal dT-ew blood on hla arm but the 

tnati does not believe the teeth touched his flesh aa b* wore a heavy aweater. 

It reduced the stall to fragmenta and ftnally a veterinary surgeon was called. 
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When Dr. Ilatnip arrived, be found the animal dead, but tte sTinptoina' 
from which It died Jert no doubt that It had been afflicted wim rabies. The 
animal had been turned loose En tlie yard and It bad bitten several other dogD ^ 
and cattle- fl 

Mr. E.. another farmer In the same town, who last three head of cattle 
frocn rablea some time ago, ia a neighbor of Mr. W. L., who owned the horae. 
Mr. E/9. dog bit his cattle which died, and the diaeaae in the horse ia belleTcd, 
also to have ha origin with this dog. 

Mr. Frederick Linn, C. }5. ^.^ of Lake Lillian, was a^^nt a cop,v of- 
the above clippiDg and asked to furnish any additional information, 
In addition to the facts noted abovo^ he said : **After they got the 
hot'Bo tied up^ he began biting at bis own It'ps iind the manger- 
The horee was bitten b.v Mr, M. E/a doj^ of Lake Lillian- I nnder- 
Btand that there have been twelve or fifteen doga killed in that 
neighborbood (Lake Lillian) that have shown Biekness Binee the 
fii-et ease-" 

^fr. Olaf Wallinf Srea, ^lina., chairman of the town of Bosebad, 
also made a formal I'eport of a ease of rabies In a horse, the prop- 
erty' of W, L. In addition to the facts noted above, Mr, Wallia 
Bays: ''The hore^ bit at some other horeeB. but Mr. L. does no^| 
knew if it was enough to hurt aay of them." Concerning the ani' 
mal which bit the horse. Mr. Wallin says: "It was a dog whicli 
came over to Mr, L.'a place in October. The dog was unknown. Nofl 
one kaowH where he came from or what became of him. This dog 
alBO bit a small dog belonging to Mr. L,, and the snail dog bit mii? 
of Mr L.^s little boys. The small dog was killed when he bit tl] 

As a sequel to the above cases, Dr. Rains reported, under date i 
Feb, 16, 1903, another case as follows; 

"Mr. B. E. B., section 33, Lake Elizabeth, waa in to see me tc 
dnj ahout a mad dog that came to his place yesterday and bit 
aheepf ^ lamb and also some calves before they could shoot kin 
The dop belonged to hie neighbor, Mr. L W. According to bis storyj 
the disease is in both East and W'eux Lake Lilliaii townships ani 
also in Lake Eliaabeth." 

Mr. O. C. Peterson, C. U. S., of Lake Elizjiheth. was asked to give" 
further information concerning this dog. and under date of Mar 
10, 191IS, T-eported as follows: 

1 have been Investigating our town and find that all the dogs that we 
affected with rabies were Killed bo far as I know. 

Ois&edi C. O. PETERSON, 

Atwater, Minn. 
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In additiuD to the above, the following i-eport wae received 
March U\ 1903: 
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Willmar. MIqil, Marcli 14, 1003. 
t lierebif report to you Ihit on the 0th of Marcb, 1 bad a dog iLilled wUb 
Bfmptoms of hydrophobia. The owner's name and addreas. Miaa F, L,, WUl- 
mar, Minn. Od March Sth, 1 saw a horse with Bymptoma of hydrophobia, and 
Iho owner reported on Ibe 9th, that he had killed It as it had become unman- 
ageable. The owner's name and address was N. T., town of Fahluc, Willmar, 
Ulnn. 

(gigned) NBL3 TRUBL30N, 

FahluD Twp„ Kandiyoht Co., MItitl 

Outbrtak 94 — Herman. Grant Co, (Dog) — Lab, No, 85. — Jan- 
5» 1903, there was received in the laboratory a t^jteiinu-n nf flpiual 
cord of a dog from nerman, Minn. Coneerning the sj^ecimen th<^ 
foHowing poBtal cai-d wns received: 

Herman, Mino., Jan. 2, 1903. 
1 Bend >'ou to-^lay, a atteclmen oE spinal cord of a dog suspected or rabies, 
nrlilcli you will greatly obllgB me by examlnlue and makinB a. report at your 
e^rlLcflt coDveatence- 

(SiEned) G, B. McCANN. M- D. 

In reply to a reijueet for fui-ther iDfonnation^ Dr. MoCann fur- 
v^S^hed the following fiiftw on n. formal report blank: 

*The doj; w.ia the property of Mr. A. A. of Herman, Mina. On 
I^^c. 2S, 1902, it Wi\B taken i^^'ith a eonvniBive attack and started 
tt»Tough the streets, bitiDg and HtiJipping at ei'erything in reaeh. 
l~^ hit Rpveral dops and one rhild. It was lehot wlthiii about two 
***^>«r8 after it showed syniptoms." 

Ttnmefliatelj npen the receipt of the eirenlar oontaining thp 

*t>4)ve data, the director of the lahomtory wrote Dr. McCann as fol- 
io -^-B. 

"Aft I snfd in my letter of pTaniiRr,v Othn it will be unbare to await 

t^*«^ E-eKuIlK of the laboratory fSnclings ttefot-e I*afitein- lri';ittiieiit is 

ffiven, if that eeeniH indicated. Such a matter slionid he attended 

**^ oil th*^ hawis of clinical tiniiinjrH. Tf yon have reason to belipve 

*«at tbiK dog was rabid, it would have been the safe thing to do 

^^ ha%'e the child treated. That was why I mentioned the matter 

*''n mediately npon writiiiif to yuii on January <Jtli." 

!t will be eeen from the above tbat eight days had elapsed be- 
tftetn the time when the doff was shot, Dec, 25, VMYl, and the time 
^'hen it was received in the laboratory, Jan. 5, 1903. 
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^^'hen received the Bpecimen vas in a email glase-atoppefed bottle* 
witboiit ice packing. Culturee from the material showed a white 
staphylococcus and a larpe putrefactive bacillue- Rabbits Nus. <»5 
fi53 were inoculnted siibdurally with an emulsion of the cord aB 
died in 22 and 10 days respectively, after exhibiting BTiaptoma 
rabies- Prom the medulla of rabbit Xo, 'J53 a second series 
rabbits were inoculated, Nos. (;t»2'lf'>:J, These died after 1^0 and 
days respectively, baring shown symptoms of rabies. 

Imniediatcly uj>on tlie death of the last uniiuhl, Jan> 28, l&03j 
Dr. McCann was informed of the ywsitive diaguosifl of rabies in 
case. In reply Dr. MeCann wrote as follows, under date of Ja 
31. 1903; 

'*Some one-half dozen dogs that were bitten by the dog fron 
which you received the specimen Jan. 2^ 1003. have been aBlicieii_ 
with the same disease, namely, rabiee. The children who were bit 
ten have shown no signs of the disease and were taken to Chicag 
for treatment yesterday. I agree with you in saying that the 
would not be likely to Buffer any ill effects after so long a time, \ 
pecially aa the wound Received prompt attention. I was unawail 
that more than one child bad been bitten until yesterday, 
course, the danger of their being effected is small, but we tboaght 
it beat not to take any chances. The most stringrent measures have 
been taken to stamp out the disease, and I think it is pretty wel^^ 
under control/' ^^ 

Outlreak m— riant CiUf, CJnppara Co. {DQg)—LaK No, 8«,-^ 
-l;iii. }4y 11*03. there was re,ci"ived in the laboratory the bead of a 
dog from Dr. A. A» Rankin, of Clara City, Minn. Accouipan.viug the 
specimen was the following letter from Dr. Rjinkin: 



Clara City, Jan. 12. 1MB. 
Dear Doctor; I am seodlng you Ijy expreu the head of a large dog- 
Buepected of rablefl- The dog was kiU©d before I could prevent it. by a iDfib 
of men and boya. who may bave shot up the head badly, Saturday. Jan. iLUh. 
tbla dog came to town. He was trotting arouad town all thAt day, soap^lng 
at every dog that came within reach and biting at sticks, etc, tbrown at 
him. He did not snap at any people so lar as has been reported. He would 
not run even wben chased or ahot at, but traveled &t a alow trot or walk all 
the time. He fiaenied to go around the town and come baclc to the saine ft 

again and again. The owner Is unknown, though he la tbought to he a tano' 
hIj milea out of town, Mr. M. B.. in the town of Looe Tree. It Is stated 
Mr, B'b, dog waa bitlen by finother suspected dog laet suinnier. The parll- 
culara, however, are very vague. 

All the dogs fa town have been shut up, muzEled or shot on order of 
city counelL 
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The hend of the above iiieutioned dog when received in the labo- 
ratory was ILL good pocdition. 

From the medulla, rubbita Nos. B53-6fiC were inoculated buD- 
darallj, Tliey botb died in niueteeu daya after exLtbitiug sjmp- 
lomB of rabies. A positive dagnosis of rubier was Tii;ule on tlie 
iTodings in tlieee two rabbits. 

Outbreak 96 — Grer/ Eaglc,Todd Co. {Cow, Swine) — Lab. Nos. 
8T-8S, Feb. 20, 190;i, tliere was reecMved in tbe lubonvtory the 
lieadtf of one row and tlirei* hogs. Aconii»iiiiyiiig llie epeeimeng 
was the following letter: 



* 



I am seadlag to-day Home heads of animala for eKamLaatloa^ They are 
auppoeed to have rnbi^s. All were bUt'?D by a. dng that givve all the symptontB 
of rabies^ He vent through the northern part of thle township and hit eleven 
bogs, one cow and two or three other doga. All animals died the typical 
death with the exception of three hogB. which 1 ordered killed yesterday. 
These three were slcK. i have posted noTlcea in the neighborhood to muaile 
or confine all dogs, but aa It Is four or five mUea from this village, [ do not 
IhJnk such a.D urder Ib neceaaary In the vUlage. Do you? T might flay that 
Ibe dog that did the dirty work, ia dead. 

(Signed) R, P. STOREY, M. D. 



From the medulla of the cow noted In the above letter, rabbits 

Sos. 1177 <i78 were inoculated subdnraliy. Tiiese died after 21 and 

IS days, rewpettively, liaving exhibited symptonia of rabies. Frora 

the medulla of rabbit No. iJlH, a second pair of rabbity, Xo. 71^-713, 

Here inoculated. Kiibbit No. 71:; exhibited no wyiiiptonis to date, 

an interval of three months. Rabbit No. 7i:i died after 42 days. 

From the medulla of one of the hoga noted in the original let- 

' ter, rablfitri Nos. b79-*JS0 were inoruhited. Babbit No. <J79 died 

[ttiree days nfter inoculation. Rabbit No, OSO lived four months* 

Though the reenlts of the laboratory examination in the above 
D^^ses was somewhat unsatisfaetor,\, ,vet a diagnosis of rabies in 
^«i»e 87 (cow) would seem to be warranted. 

Oiitbnak { ?) 97— BH/r Pluhii\ Svo/f Co, (Cat) — Lo6. ^o. 89. — Feb- 

S llKKl, there was received in the laboratory the body of n large 

'<ng-8treaked cat from Dr. G. R. Moloney, of Belle Plaine, Minn. 

jC^oncerniag the epecimen the following letter was received from 

lt>r, Moloney: 



Belle Plaine. Mlnn„ Feb, 24, lBfl3. 
] scud you by this afternoon expresq d. dead cat that on last Sunday. 
^^b. 22ii(l. hit two children, of the agea of 12 and T. cutting them slightly, and 
^ftniag a little blood. This cat did not belong to the house where the chll- 
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drea lived. It oam« to the bouae three mouths ago, The people itLd a< 
know from what place. Aa the children ver^ passing il In the yaril, 

cat Jumcied from under a sleleh and bit one of them on the hand. The other' 
child took u[> a. etlck and the c&t then lit hlnj. The parents of the children 
are fearful lest tbe cat may have been in a mad condition. It waa not 
noticed to be eic^k at any time and there have been no cases of r&biee to t 

aeieblKJiliDoil, HO fjir au ve know. Ttie cat la Hupposed to have been the pro 
erly of Mr. J. N., of Belle Plaine. It was In the habit of going Into the wooda 
In the EUminer time. 

(Sigced) G, B- MOLONEY- 



■ot 




Od removlug the medulla and base vf tlie brain of the oat mi 
tiuut^d in the above letter from Br. 31oloDejr, raucli blood wjia fou 
iiboiit tbe iQfningea, though it was Impossible to deteruiioe whether' 
this was ante-iuorlem since the cat had bt-en shot or struct over 
the head* I 

The material from the tiif^iilla wae UMed for iuoculating broth 
and serum cultures. After -4 hours in the iacnbalor there tle\^- 
oped an appareotlj pure cultui'^ of a large diplococrus in the l>rot 
On the eerum on which a heavy aowiug had been made, 12 colonies 
of diplococci giving a similar appearance developed. Subsequent 
cultui-ea from all of these on raiioue media gave all of the coltnral 
characteristics of diplococcus pncumotiift. 

Material from the medulla was used fur inoculating rabbits Ni 
G8t-682 subdiirallj. These rabbitB have shown no symj^toms 
date (after three niontbu). 

It would thei^efore appear (1) that the case was not rabit^H, nw 
(2) that it may liare been meningitis due to diplococcus pncuwonii^, 
though the history of clinical symptome. the cnished condition 
the braiu of the animal, together with the possibility of contami 
tion of the luaterialT would make such a diagnosis from the bn 
teriological examination aloni.' somewhat doubtful- 

Outbreak 98 — Frcvportf Millwood Ttcp., Steams Co. {Sicinc),- 
The only information concerning the above tases receivt-d by thi 
board wob in the form of the following notification: 

Feb. 24, 1903. 
Our chairman bad such a troubleaome disease in hto ca&e that ImmedJai 
killing was neccBBary. We are near Todd Co., Grey Engle Twp,, where soiue 
hogs and some other animals were Infected, and physicians declared oecet- 
Eury the killing of the hogs, bo wo entered hia premises anil killed his i 
hogs vhlch were Infected with rabies. See the accompanying statement. 

(Signed) ANTON WILMERDlNO- 

Accompanying the above letter was also a formal fltatem^v 
from Mr. Wilraerding, stating that the board of health of Millwoo 
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TowiiRbip had entered the premised of the owner of two hoga suffer- 
ing frotii rabies and killed them for tlie pafet;' of the general health. 
The Tfllue of the hogs was appraised at |11J each. The owner 
hoped to recover their value from tlie state. 

Outbreak 90 — Vlintottj Bigstonc Co^ (Doif). — The only informa- 
tion at band concerning this case is coutained in the following let- 
ter: 

Clinton. Minn- Feb. 27. 1903. 

Given a case of a pet dog, a cross between a pug and Scotch terrier, bitten 
about IS days pHor to the flrat Eymptoma, bj an Irish setter. iocllDed to blto 
aJl dogs and later dying on account of some trouble* most manifest lit the 
Uiroal, as expresaed by tlie owner of the Better. 

The flr^t Hymptoma maoifcflted by the pet dog were dLolnclioation to take 
food or drink, a hIow irregulsr puis?, constipation, dropping of lower Up, Erad- 
ually Increaalng to opening of mouth, protruding tongue, labored breathing 
^tftcreasing day by day. The thfrd or fourth day of illness, aome cough, each 
Vme usually followed by vomit looking as though U had been mixed with 
srome black coloring matter- Vjj to the firtb day there was absolute aversion 
to water. When loft alone on the fourth day. the animal would alt up In hla 
neat and snap at supposed Imaginary objpctP. as though he were snapping at 
fliea On the morning of the Bfth day, lie commenced to drink water copi- 
ously- There was no more snapping at imaginary objecta. The gait was 
BXskS^ering, tlie breathing \ery labored and there was occaaloanlly black vomit. 
The animal would bite at bis head occasionally. It was evident that the dog 
could not recover aad he waa billed. Could you give a diagnosis of tbo dla- 
eue? 

Other dogs that were bitten acted strattgel^ at about the same time- 
One or two died and others were killed- Moat of them developed a tendency 
to snap at other dogs. Have not heard of any of them trying to bite other 
stock or people except In two InatanccH, Here the attempts were uaHiiccesHfuL 

Thinking perhaps thorc may bo an eloment of rabies In tho epLdcmio. the 
village board of health has ordered ail dogs conflued or muzzled for 20 days. 
We shall be glad to hear of your opinion in the case of the pet dog- 

(Slgned) S, C. BOROM, M. D. 



From the deeiTiption in the above letter. Dr. Brimhall felt war- 
niDted in giving a dia^Do^iB of rabies. 

OtUbnak lQi}—Ahlcn, Frerborn Co. {Dog8)^Lub. Nos. 90-l>2.— 
Alarch 4, 1903, there was received in the laboratory from Dr. Kobert 
Williams, Alden, Minn., n two-ounce bottle containing about a 
drachm of bloodj fJuld. Accompanving the specimen was the fol- 
lowing letter: 

''Enrloeed la a sfR^eimeu of saliva tabeu from a dog b;howiiig 
fl,vmptonis of hydrophobia. There wos no frothing iit the mouth 
nor any definite symptonis except that he arted utrangely, snap- 
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ping at otiier dugs auil seemed somewLat blind. He was shct be- 
fore any ehauce wiis uHowt^d for nbBerviug him. No perHori wti 
bitlPii, bat [jerbapH nome other doj^s were. Let us Lave a tele-"^ 
grapbic report if any positive dingho^is ia juu.de, so tbat we may 
tftke ample preeautions." 

In addition to (lie abovu information^ Dr, Williams laltT wrole^ 
**tbat the owner of the dog wae unknown, and tbat four other dofsa 
were known to have been bitten by this one, which was killed two] 
bonra after it first appeared in the town," 

From the fluid (saliva) mentioned above, direct coveralip prepa-J 
rations stained with eoein and metbi-lene blue showed large aad] 
small bacilli and etaphyloeocri. Calturee in broth and on sernui 
abowed a white Btapbylococcua, rolon bncillua and a ver^y ^rualt, 
non-motile bacilluH which grew with a fine growth on all solidH 
media, did not coagulate milk or form aeid or gas- lu addition 
there waa also a larger, non-motile, erenly-staining bacillud which 
formed a alight pellicle in bi'oth, did not form acid or ^s and greW 
with a moiat. vellow gi-owth on scrum and agar- 

From the origiiuil tlnid {aaliva) rabbita Noa. 699-700 were inoe 
lated flubdurally with 0-2 c. v. each. Babbit No. 609 died iu lea; 
tlian i^4 lioTira. An aiitopar on this rabbit showed intenae nieuin 
gitis, while L'nlturos and direct eoverRlip preparations showed thd' 
presence of B, coH vo/nmuni»^ Rabbit No, 700 died after 7 
hourti. An autopsy allowed nieningitia us in nilibit No, *>9iK while 
cultures from the meninges showed also the presence of B, coli 
communis. Since the ayuiptoms in thie ralibit resembled somewhai 
tboa<^ of I'flbiea, two other rnbbits, Nos. 700-707, were inoculated' 
Bubdurally with a portion of The medulla of rabbit Xo. 700, Oa 
of these, rabbit No. 706, ia still alive after three months^ bavin 
shown no symptoms in the meantime. The other rabbit. No. 707, 
died on the seventh day after inoeulation. The meningeH at an 
topay were found to be congested, 

Guinea pig No. 5G4 wae inoculated anbcntaneoualy in the righ' 
groin with 1 e, e, of the original material (saliva) from the dog. The 
nnimul remained alive and well for two months and then died of 
pneumonia. 

Under date of March ti, 1903, T>r. Williams wrote aa follows i 

**I regret that I enunot send the brain of the dog^ as it w 
buried in a low place and ia covered with mnd and water. I a 
in hopes that you can do somethinp; witb the material (saliv: 
already Bent, I have considerable doubt about thL> dog being ma 
but wiah to protect the community.'^ 
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March 1,1, IflO/t, thpi-e was rpri'ived in tbp laboratory from Dr. 
WilHanis the bead of a large blark and yellow Qiongrel dog, Ac- 
compauying the Biiecimfii was the following letter from Dr. Will- 
tamB; , 

The auppofied mad dog. bead contained within, was shot March IDtb, after 
DcUng queerly. It had bittea fieveral cattle and horses anil a few dogs. All 
of these dogs have been killed. This dog was blttep hy the dog whoee 
BallTa 1 sent you March 3rd. No vt^ry deGnite BymptomB were mniiifeat. but 
we are anxloae la find out definitely La regard to the matter, as there l9 COH- 
fllderable alarm over It 

(Bigued) ROBT. WILLIAMS, M. D,. H. O. 

■ The epecimen noted above was wmpped in oil cloth, packed in 
pawdUBt and soldered up tightly in a tin box which was enclosed 
in a wooden box. 

On opening it in the laboratory the head seemed in pood condi- 
tion. The spinal eolumn waB sawed off near the base of the ekull, 
the end of the cord tlamed and a portion of the niediilla removed 
with a Hterile curette. An emulsion was made from this, and rab- 
bits No8. 715-71R were inoculated subdiirally. Direct coverslip 
preparations from the orifjinal material showed no bacteria. The 
inoculation material showed a larj*e baeillus which formed a heavy 
pellicle in broth, and gave a heavy, gray growth of all Bolid media. 

Of the fret pair of rabbits inoculated, itibhit No. Tlf! died after 
19 days, having shown symptoms of rabies. From the medulla of 
this rabbit another pair, rabbits Noa 7-^0-740, were inocnlated eub- 
dnrally. These died after 20 and 15 days respectively, having 
showu symptoma of rabies. 

It will thus be seen that a diap:nosig of rabieB was warranted 
in the laboratory findings in the second case, which would also 
make positive the diagnosis of rabies in the case of the first dog» 

Outbreak im—FarihfiuU, Rice Co. {Swine, Dog)~Lah. A'o. 9t— 
March 1), 1!H13, tliere was i-eceived in the laboratory from Mr. R. J, 
_L., of Faribault, Minn., the head of a large Poland-China pig. Ac- 
companying the specimen was the following letter from Mr L.: 

Dear Sir: some six weeks ago. a Dtraoge dog came arouud my farm 

ADd eugaged In a fight with vny dog. It was frlgbtcnod away. Immediately 
Afterward, It was killed, while engaged fn ruDolne the boss. Since then I 
fcave lost stx animals at different times, and tMnt they hare come in contact 
■with aome eontaglouB disease. Have been advised to ship you the head of one 
of the bogH, Klndiy advise me as soon as you can. as to the cauEe o! ttetr 

death. 

(Signed) R. J. U 

16 
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Dr. D. M. Cool, H. O., of Faribault, Minn., was ^nski^d to siippijr 
further irf^n-mHtion concerning this case, and under date of March 
24th wrote us follows: 

"Kepljing to youra of recent date asking for information as to 
Tthe nninbor of hogjg Mr. L, lost, Mr. L. has lost seven in ail. I have 
made some inquiries regarding loss by other ueighbora. It ^eems 
thiB dog was a tramp. At least he belonged to a« one in the 
vioinit^v of Mr. L.'s farm. He was shot before he had time to get 
f^^ay. ^o far I eaunot find rltat any one has lost any unimaU froai 
this or any other dog, t%ome have shot their dogs on the suppoai- 
tion that thia one bit tlietu* thus not ^jiving them time to di*velop 
the diseflse. There is a posftibility that tins dog or the hogs niif^ht 
have rabies. If I can get anj further light on the matter, will ad- 
dresB you eoncerning it." 

In addition to the above letter, Dr. Cool furnished on a formal 
report blank the following data: 

The hogB were at first stupid and sleepy and lacUned to He siill. One. 
however, was very ugly and would bite a stick and get much excited. They 
all made an effort to get up, but would fall down with spasmodic action of 
the limbs. All of them, moat of tbe time, were apparenily exhausted and 
weak. Th^re waa loaa of appetite from the flrat. The first animal got atck 
about tile first of February. 1 cannot sive enact dates of the deaths. 

(SiBnedJ D. M. COOL. 

The bend of the pig noted above when received in the laboratory 
was packed in a bos in a large umouat of mwdust and straw. 
There was no wrapping iiboiit it. The spinal colnmn was sawed 
off Dear the base uf the skull, the end of the spinal cord tiamed and 
a portion of the medulla was removed with a sterile curette. Cul- 
tures from the material showed a while fitaplyloeoccus and 
B, coU commmuj*. An emulsion was made of a portion of the 
medulla, and rabbits Xos. 709-710 were inoculated subdumlly. 
These aniniala died after 21 nnd IT days re8i>ectively, having ex- 
hibited symptoniH of rabies. A diagnosis of rabiee was therefore 
made. 

OitthrtnJ: li>2— Cedar. Anola Co. (Dog).— AprW 9, 1903, The 
only information at hand eoncerning thiii case ia contained in the 
following letter; 



There was a dog around here on Thursday of l&st week (April 2Dd), He 
hit several dogs In thia uelghborhood. On Saturday morning lAprll 4lh>, I 
saw him coming along the L'ond. I got my rifle and Bbot hSm. hut our ilos 
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started to Sght him before 1 could kill him aad I tblnk he must have bitten 
our dae- aa his Ipft hind foot \s awallen. Do you think it Vp-ouU be best to 
kill him or not? I have him chained up ao that nothing can come near him. 
Bdw long ^viU he live it he goes mad? 1 do not want to IdU him, as be Ib ft 
vaLuahlQ (leg, hut if h€ goes mad I ivUl kill him, 

(Sl^ed) A. B. 0. 

Mr. C. wjifl written to toncerning the eaee, but DOthing further 
has lieen heard from him, A dingnoaia of rabies must retuaiu in 
doubt in tti« instnoce. 



History of the Disease in Uinnesota — Verr little is known cod- 
ceruiufi the djite of the tirsl ajj|M?;M"aii<;e of rabif^s in MiuLesota. Tlie 
first cases a*.'luflll> observed of wliieb an.y definite inforuistion can 
be obtnined are those of Dr. Richard I'rJce, V. H., St. Paal., who baa 
given mare cliuit'al study to this di^a^ iti animals tbau aa.v one else, 
inMiuuefiota. 

Dr. Prirc has very kindly afforded the following information : 

"In 1S85 or ISS'i, a valuable pointer belonging to Dr. V., of St. 
Paul, develo|ted a well marked case of furious rabies. • • • » 

"Tn 188S, an outbreak of hydroijhobia a|ipeared ui a herd of 
cattle on a farm belonging to Mr. J. C. ahout 15 miles went of St- 
Panl. Twelve deaths from rabies resulted amongst these animala, 
which had been worried by a strange do^ some three of four weeks 
previous to the development of ihe disease in the cattle, 

"In 1895, a doR belonging to Dr. H — k, of St. Paul, developed 
fnrions rabies and bit a dog belonging to Dr- S — e» which in due 
time developed the disease. After the first dog bit the second dog, 
he ran a distance of 18 miles in three hours, and at the end of his 
jonrney bit three calves before he was killed. 

''In the same year, at Newport, Minn., 37 animals developed 
rabies and died.* 

As bearing u]nin the history of rnbiew in Minnesota, the follow- 
ing extract from remarks made by Dr. Sweeney, in opening the dis- 
cussion on rabies l)efore the Minnesota Ranitary Conference, 
January l-lthand 15th, 19(^2, may be quoted: 

"1 understood from Dr. Ilewirt that in 1800 a brief outbreak in 
animals alone oi^-cmred, but in 18'.I4, the iirat case was recognized in 
a human being, and from that tinm up to 19(J0 there have been 
occaMioual ontcrojipinge. In the first case a d(^ bit three f^ople, 
two of whom died from rabies, and the other was sent to the 
Pasteur institute and is still alive. In the third rase, two years 
later, three clildren were bitten by the same dog. Two died, one wai 
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sent to the Pasteur institute and is still alive. The others were 
isulated ciiseB, The diuj;uofiis in four of these eascw was settled by 
laboratory methoOs, by tnmauiiRslon of the diaeaee to rabbits iu 
varying seriej*. Id hmnan beings Ui St, Paul there have been seven 
deaths. There have beeu a large niml)er of cases of rabies in ani- 
mals. Dr. Prire, to wboia wc are all inUebted for work relating 
to this disease, has estimated that probably 250 dogs have been 
proven to lave rfibies. both cUnitally and exfieri men tally , during the 
past five years in St, Paul/' 

Table I. is a synopsis of the infontintiou coneerniog the outbreaks 
of rabies above reported in detail. In adilition, certain data eon- 
ceinin^ Miouesota patients, alVorrlcd by the director of the Chicago 
Pasteur Institute since the jiieparation of the foregoing, are 
included. The Chicaji^o repoi-t origiually gave a list of 72 patients 
from Minnesota who were ti-eated in <;hicagu during this time, and 
(he namea, addresses, datet^. I'esults of treatment and certain other 
collateral data were given. From this oripiuiil list, 2S cases which 
received treatment in Chiciigo have l>een eliminated, sin^e they are 
included in tlie 30 cases recorded in Table I, The remaining 44 cases 
treated in Chicago are listed immediately following Table I. Cer- 
tain apparent discrepancies will be met with in comparing Table 
L and its appended list of Chicago cases with the details noted 
under the individual outhreaks as having been afforded by the local 
authorities. These are due to the fact that the Ohicaij:o report con- 
tained records of a number of cases of which the Minnesota Stitte 
Board of Health bad no knowledge prior to the receipt of the report, 
L c, after the preceding portion of these investigations had been 
already printed. 
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L.i3T OF PATIENTS FROM MINNESOTA TREATED IN PASTEUR INSTI- 
TL'TES, CHICAGO, iayU-lW3. AND NOT lWCt.UDED IN TABLE L 

i&9a. 

1. J. H. S., 39 years, from Glenwood. Minn, bitten Is Cos January 17th. 

2. W. W, F,. S jeare, Crom Glenwood, Minn., bitten hy dog February 22nd, 

3. H. W., 37 yeara, 3L Paul, Mlna. bitten by dog March lOth. 

4. F. M., 33 yeara, Irom Jordan, Minn., bitten by dog June IStb. 

5. Si(rfi, S- J- K., 73 years, from AviEtlo, Mian., bltleu by dog June 4th, 
G. A. R,. age 45 yeara, from Heidelberg, Mian., bitten by shepherd dag De- 

cembt^r I'itb. Two rabbits inocutated In laboratory, December 20tli, 
died January 13th. 
7. J, S,, IC yeara. from New Prague, Minn,, bitten by same dog December 
15ttL These last two patients were sent by Dr. E. E, NovalE of Neir 
Prague, 

1S97. 

S. G- 0., 3 years, from Maple Lake. Minn., bitten by dog August 10, 



1899. 



0. 


E. B. 


10. 


P. P.. 


11. 


H. L. 


12. 


H. L. 


13. 


H. N. 


14. 


N. F. 


16, 


H. C. 


16. 


W. P. 


17. 


A_ J. 


IS. 


J. D., 


1B_ 


H. B., 


20. 


M. G,, 


2L 


A. W. 



A.. 46 y&ara. from Minneapolle, Minn., bitten by dog Juds lAth. 
, 43 years, from Mlnneapolia, Minn,, bitten by dog June 9tb. 

D., 13 years, from Minneapolis. Minn., bitten by dog June 4th. 

D., S y^ars. from Minneapolis, Mina.. bitten by dog June 9th. 

C, ZZ years, from Minneapolis, Minn., bitten by dog June lOtb, 

3.. 29 yeara. from Minneapolis, Minn., bUten by dog June 10th. 
, 4 years, from Minneapolis, Minn., bitten by dog June 10th, 
. 14 years, from SL Paul. Minn., bitten by doe SepL Sth. 
G,. 2fi yeara, from St. Paul, Minn-, bitten by dog Sept Sth. 

11 yeara. from St. Paul, Minn., bitten by dog Sept, 8th- 
, 44 yeara. from Minneapotla. Minn., bitten by dog Sept StlL 
. 38 yeara. from RobblDad^le. Minn., bittea by dog Sept. 3. 
., 13 years, from St. Paul, Minn., bitten by dog Sept Sth. 



1900, 



22> R. S-, 13 years, from MinneapoUa. Minn-, bitten by dog March 25th, 

23, F. H., 17 yeara, from Minneapolis. Minn,, bitten by dog March 25th. 

24, J. P., 7 years, from Mlnneapoiia, Mina. bitten by dog March 2&th. 

26. L. P. D,. 46 yeara, from MiiiueapoiiE. MinE-. bitteo by dog June 30th. The 

dog died rabid. aa<] wua diafiTioaed by Dr, Cotton. 
26. H. M.. 11 years, from Minneapolis. Mian., bitten by same dog June 29lh. 



STATE BOARD OF HEALTH. 



249 



IBOl. 



27. 


G. 


2G. 


E. 


2S. 


R, 


30. 


J- 


31, 


U. 


32. 


R. 


33. 


J. 



34. D. 

35. R, 



B. N,. 36 ye&rs. rroui Mlnneapolla, Minn,, bllten Januar? 20tb. by 6,og 

whicit Cted rabid; so difignosed hy a local veterinarian. 

O., 18 year*, from MtnaeapoUs, Minn., bitten Marcb 29th, by dog 

which was pro-aanneed rabii), and was killed the next day with weli 

defined BymE^toms of rabies. 

R, from St. Paul, MLnn.. bad saliva ot a raUid dog infect fa^ce 

and eyes on April 17th. 
D. B-, 2 yeai"fl. from Leota, Minn., bitten by dog April 23rd, irblcb in 

two d&ya dlt^d of riLbles. 

A., 2 years, from MlDneapolls. Minn., bitten by dog May 1st. Rabbita 

and guinea pigs inoculated have confirmed the diagnosis of rabiea. 

S., 7 years, from St Paul, Minn., infected on the face June 15th. 

DlagnosiB of rabies on dog made by Richard Prlcs> City Veterinarian. 
S. M., 34 years, from St. Paul, Mlun., bitten June Glh. by rabid dog, 

BO prooouncod by Dr. Richard Price, Two weeks afterwarda a goat. 

also bitten by aame dog, developed rabies, diagnoGed by Dr. D. A. 

Pomeroy. 

A. L., M. D., 4S years, from MlnneapQHB> Minn., bitten by dog Auguat 

etn. 

L., G yeare, from MinneapollB, Miun., bitten Be^erely on face by & 
strange dog October 21st, Oa November 30th, the boy deToloped hydro- 
phobia and died.* 



1^3. 

36, Mr9. A. K. B.. 40 yean, from MinneapoUa, Mian., bitten by dog January 

ath. 

37. C. L., iO yearSn from Minneapolis. Minn., bitten by dog about January 

2Sth. Inoeuiation experiments on rabbits gave positive results. 
ZS. N. K., 21 yearsp from Bidswold, Minn., bitten by dog January 29th. 

1S03. 

39- A. S. A-. 2S years, from HermaE, MinQ-, bitten February 20th, by a horse 
with fully developed rabies. 

40. E. B.. 15 years, from Herman. Minn.n bitten February EOth, by a horse. 

as above. 

41. H. O. S., 34 years, from Springfleid, Minn., bitten March Sth, by dog 

affected with dumb rabies. 

42. M- S., 32 years, from Springfield. Minn., bitten March Slh, by dog. sa 

above. 

43. E. S- 3 years, from Springfield. Minn., bllteo by dog February 2Sth. 

44. B. B. It, 5 years, from SL Paul. Minn., bitten hy dog March 31st 



'The post-mortem dUgnnaia of this cqpc by the Mlnneapnllg health depart- 
ineni was "Oijthihfria.- Ttie ctiild wus sick but two a&ys aad had no medical 
attendant- An autopay van not permllted. 



^[0 BIENNIAL REPORT 

The above table gives a list of the outbreaks of rabiea conceraing ^ 
which data has come officially to the Board. It does not pretend to 
be a complete etatement of all the outbreaks of rabies, and certniuly 
not of all tbe eases which have occurred in this state during this ^ 
period. Unofficial laformation hus been received concerning many H 
cases of which the Board had no official record and these have not 
been included, nor lave thoee mentioned above as occurring prior ^ 
to 1S96. I 

Thia table sbows that the disease has been widespread in Minne- 
sota, aod from it one may gain some idea of the loss to the state 
which has resulted from rabies. On account of the paucity ofi 
inform£ition^ the following estimate is very much lower than it 
should be. It requires no discussion. 

EISTIMATE OF LOSS TO MINNESOTA FROM RABIES. ISM-IIIOS. 

•7 People (Dead) at *5.00& J35.000.aO \ 

30 People. Poateur treatmeDt (S^e Table I) { 

44 People, Pdsteur Ireatmect (Chicago Record) . . - ) at 200 l4.80O.00 

B Horaoe at 100 EOO.W 

1&4 CatUe at 40 6.160.00 

109 Hogs at 10 1.090.00, 

2 Sheep at 3 9Mi 

2 Goats at b lO.w] 

198 Dosa at 5 990.09, 

1 Cat at 

V58.SGfi.CK)^ 

Apart from the commercial nepect of this diseiiee, where huujiin 
beiQga are exposed to infei'tion, the publie and private stale »t miud 
luimt he roDsidered. It is iuipoBsihle to ospre^a (his in teruis of , 
doJlars and centB. 

The Iluai'd has certain knowledge therefore, as Indiraled in 
Table I^ that 85 people have been exposed to infectioD with rabies . 
viru3» Of theee seven have died. Sis(,y-eigbt have shown Doj 
svmptoms, TLis is atrounled for by the fact that 74 out of the 
85 were giveu Pasteur IreatmeDt. Ooly two of 85 [wopJe who 
received Paeteur treatiuent developed symptoms of the disease. Inl 

•In Tablfl I. only oIse death* are r«i>cirt«d, but the Chtcflffo record ihow^d flnolher 
fatal caae— Ko. 3r>— cotn-ernlnK -which no offldal report hnd been made to thla board. 
Of the thirty caseg reported hh having received PeHleur treatraent only tweniy- 
elffht wcro Included in the Chloa^o record, alfhoiigh Ihp lornt nuthormpfl iful«d 
that these two ca^es hod been ftent, th« name of the institute not havinB been given. 
ThJH meana then thai at leaat seven tj-- four paaentH from thlB aiate were treated.. 
duHnK this pertod. 
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one case, tbe reason for the api^areDt failure of the treatnieat was on 
account of Tbe fact that it was oot begun until six days after the 
patient had l)een very severely bitten un the fare, the lomtiou of the 
hite being au iuiportant factor. As noted by the Dii-eetor of the 
I'asteur Instilute, the virus was of exceptional strength, aymptonis 
of the difiease appearing in lo days and death oi'cinTitg on the 
l(tth dny. No sur;:ic;il treatment was given thin patient until several 
hours after he was bitten, during which time he followed the rabid 
dog until he billed it. The attending physician believed that ihe 
vigorous exercise heli»ed materially in the early and wide distribu- 
tion of the virus. In the other fatal case it is not at all certain 
that the patieut died of rabies, it having been reported as dii>htheria. 
t^ee No. 35 Chicago ret-ord.) 

Of 11 individuals bitten by rabid animals, hut receiving no Paa- 
fear treatment, five died from ntbies and six developed no aymptoins 
of the disease. In none of these sis were the wounds received upon 
an unprotected surface. The clothing doubtless protected them from 
inoculation witti the vinis in the saliva. In two of thpni the wounds 
were very slight, and in all the six cases prompt surgical treat- 
ment was rendered. 

How trie Disease is Distributed and l^ancdirs Therefor. The 
U variety of animals infected with rabies in(hide not i>nly 
omestic auimiils, but one wolf, and suspicion has been atfacheti in 
ai le-ai*t two iuslunres to the skunk an a lueaui^ of starting these out- 
bretikt^. A fact which is worthy of some comineut is that of the 
110 hogs rejxirted here as having been bitten by rabid aniinale, bo 
far as can be ascertained, in only one instance did the Hjmptoais of 
nibies fail lo develop. In the report of this case, mention was made 
that the auitual was only slightly scratched. This apparent sua- 

Iceptibility is of some importance, since hogs are rather vicious ani- 
mals, and allhcjugh usually confined in clothe quarters may be inatru- 
tuental in I he s|jread of the disease aniougxl their kind if not to other 
animals or mau. 
Froui the detailed reports and the table, it will be seen that 
rabid horws always tried to bite and were su^-cesHful in iLJuriug 
hnnian beings in Heveral instances. They have to be considered in 
|1be spread of tbe disease. 

No attempt has been made to estimate the loss in poultry, 
fttllbough in many outbreaks this was considerable, L'sually chick- 
lens or other such animals are immediately <IeBtroyed by the rabid 
[dog, and they eflunot be considered therefore, in relation to the infec- 
tion of other animals. 
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Cowa nia.v aiao be excluded from tlie Jist of aniaials playing an' 
important roh in the distribution of iufectioD, although it should 
l>e noted that people wlio have the care of the animals may be expose^j 
to poBsible infection by milk, or iu the att<^mpt to give medicine, 
when in any way there la danger of abraiding the skin and per 
mitting the entrance of lluidn containing the virus. 

The (log is unrfoubti^dly the t'hief factor in the spmad of infectior 
In many of the outbreaks, notably Nob. 58 and m, there are ver 
complete and detailed historiea Tvhieh show that many animiilB or' 
people may receive infetrtion from one dog, even thou^^b tbey be 
widely separated, since these animals frequently inn many miles. ■ 

In relation to the prevention of the disease, very strict measni'e^ 
should be adopted throughout this state. It has been suggested 
that a high license be eatat»lished, and that all unlicensed dogs 1>|B 
destroyed by the local anthoritiea, and if it be possible to asciTtain 
the owners of suL^h animalSn that they he fined. The funds derived 
from the license and fine should be utilized for the payment \)y the 
state of Uama^'e resulting from dogs, including Pasteur treatment for 
bitten i»eiH<m«. Such measures would renalt in the destruction of,, 
owaerless curs, which for the most part seem to ha^'e been re^pona 
ible fiir the epidemii-s io this slate. The high lirenwe would prubablj 
iDitially increase Ibe uuiuber of ownerless curs until thcyhad beeni 
pr<^perly disptised of. If, after a proper trial of these measures, the 
disease be not stamped out, by the addition of a general Iji^- forapel- 
liug the muzKliu^ of all dogs. Ihc elimination of this disease may b^^ 
secured, as in those countries in whirh it haa been in vogae. Th^| 
muKzling order would be very difficult indeed to enforce in tbi*? 
state unless it were shown that no other method would answer the-- 
same purpose. In those eouHtries where muzEliug ordinances baveV 
been so markedly successful, there are practically no ownerless dogs, 
owing to the previously cxititing and rigidly enfart-ed taxation eyB^_ 
tern. ^1 

This matter receiv^-d some diwiuseion at the Minnee^ota t^anitarv 
Conference, held -January 14th Jind 15th, lf)tl2. l^ee IfHh report 
Minnesota State Board of Health, p. 9*).) 

There is a widespi-ead belief that skunks are frci)uently respoDi 
ibie for the diet cibiit ion of rabies, and in more tban one of the out" 
breaks here reported there seema to he a bUBis for that belief. In 
the outbreaks referred to, the dogs exhibited wounds which were 
presumably made by skunks ami wifhic the usual time developed 
undoubted symptoms of rabies, which were verified by laboratory 
examination of them or nnimnls infected by them. 
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n Tbe case of wolves, eknnka or other wild HDimal^, there is 
}Ah\y little to be feared, however. If |)i-ovisiotk be made fur Ihe 
entioD of the spread of The virus by dogs, 

ifographktil DistriljniUm of Rabits iti Mituicaota, AmoDgst the 
iest reporirt of ihe exUteore of rablea in liiis state were ^^aees in 
I'iclljit^v of St. Paul and Mintieajiolitt, With the progres** of the 
Kti^tioii it iiUB been fmiud that by far tbe greater number of 
treake and caweB have oivurred in this neigliborhood, and certain 
be outbreaks at r<»Tisi(lerable dietancee from these cities have 
?r been tmced direutty to rabid animals which started from 
Twin Cities, or there has been reasonable prOTiod at least for 
lectiag these loaililies as the original sourees- The accompany- 
luap slioT\'s the location of those outbreaks which have been 
trted officially to the Minuesota Btate Board of Health, and it 
be seen that the northern part of the state is^ comparatively 
tking^ fit'e from this diseufte. Either the Twin cities have served 
oci from which the disease has emanated from time to time, or 
facilities for reporting cases and the presence of u larger pro- 
:ionate number of veterinarianB has led to more careful investi- 
oa and record of cases in their vicinity. 

\.n important factor in the roj^ognitioa of cases in these 
HtieB has been the stand taken by Dr, Richard Price, who made 
^Kndeavor in the earlier years to investigate all suspicious 
B. Hift work resulted not only in the report of a great many 
» by himself, but undoubtedly stimulated others to more careful 
stigation. 

■ODsiderable difficulty lias l>ppn pspetienceil in securing accunite 
eoiu-erniug tiie source of infection, the number of animals 
»i and their fate. In 18fl2, there was issued from the offlee of 
■Secretary and l"*\ecutive Officer of the Minnesota State Boiird 
E^lth. a circular on rabies asking for information of suspicious 
• and giving hints as to the neceaeary steps in the treatment of 
nds and the diagnosis of the disease. 

4: was found necessary to modify this circular so as to aid in 
^curing of information and to arouBe a proper spirit of co- 
tition in rplutiou to diagnosis of the diseaRe and prophylaxis, 
^rdinply ou Aug. 15, 1899^ another circular was issued which 
M as fnllow!^: 



Rabi«« (Hydrophobia). The investigations 'conducted in the 
teriologi'-al laboratory of this Board daring the last three years 

lUpon of Ui« Minnesota Bute Board or Health. 1S^-»S. 
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liave bIiowu that rabies is luucU more prevalent in Minnesola tliaa 
wiis formerl.T tlioiigLi tci be tlie case, tUuu^h it is believed that it 
is not so prevaleut as iiii^ht be inferi-ed from local newspap 
reports. It is desirable, tberefore, to know liow uiany of the 
Buppoped rases Hi-e rGtlly rabies la order that: 

{ti). If ibe wrong liiagnosis has lieen made, the fwirs of Ih^ 
commuait.v iiud of {>ersoii!4 bitten or owning bitteu auimals be 
allayed, 

{h). If the c:liai<;iil diagnosis be correct, proper protective aiS 
curative lueaaures may be taken la time. 



The Duties of the Local Health Officer in a Case of Suppose 
Rtthics : 

1. Do not kill the suspected animal, but if possible secure 
alive and without injury. (*ongne it iu a safe, quiet, roomy ac 
comfortable plat'e, 

2. Report full particulars to the Secretary of the Htate Board < 
Health, St Paul, Minn- 

3. Secure mid keep under observation (i. e. quarantine) a1 
animals known to have l»een bitten. 

4. Keep the supposedly rabid animal under the obnenation 
a competent veterinarian for at least 10 days. (If the animal do 
not die withia et^ht days from the onset of symptoms, the diseae 
is probably not rabies). 

5. If the animal dies or has to be killed for any reason [>ef(»re 
or during confinement, care should be taken not to injure the brain 
or spinal cord. 

ix The disease may or may not have been rabies, but an accurate 
dia^osie may usually be made by the laboratory if the followinjj 
directions are observed : 

(a). Cut off the head and several inches of the neck of the 
animal. 

(6). Do not permit any antiseptic to come in contact with flic 
specimen. 

(c). Place the head in a piece of new oil cloth, or waterproof 
material, gather up the corners and edges so as to form an impr"*" 
vised bag and tie tightly so as to prevent all possibility of the esroi* 
of fluids. Place in a water-tight box or tin vessel. If in freeiinS 
weathei". freeze the head and keep it frozen, if possible, until if I'lio 
reach the laboratory or until it is placed in the express car. If i^ 
cannot be frozen, pock the water-tight box in a large quantity »f 



BTATE BOAHD OK HEALTH. 



S9S 



ico an<l dry saw-duet in a bocodi] box. If it is inipoaeihlG to freeze 
the Lead or to secure i^e fop paK^kiog. tli^ Ijrain and upper portion 
of the spinal cord ftliould be removed iu us osepti*.- a manner { without 
the UBe of antteeptics) ad possible, and placed at once in pare 
igljre^'nne in a clean sterile jiflnss vesst*!, 

(rf). Whatever the method of preparation, the box containing 
tbe specimen should be labeled as ftUlnwa: Bacterio logical Lflbor- 
ntorv, Mtnnesuta State Board of Health (f^tate TTnivertiity), Minne- 
a|>olis, Minu. 

(e)> Ship by express pi*epaid. 

(fU Send to the laboratory (see above address) by mail, special 
delivery, all data obtainable. 

When specimenfl are received, susceptible animals, usually rah- 
hitfl, are inocuhited under the «kiill find kept under observation. 
Positive diagnostic symptoms api>ear usually, if at all, iu from 
three to fiix weeks. 

Tf from any cause, such ii» imi>poi>er method of killing the 
aDimal or iwickiug the head, delay in shipping or during tranfiit. 
the braiu and apiual cord become contaminated or decomimsed, the 
tmateriii] ou injection may produce a meDiugitis. resulting in the 
'fleath of the inocuhited aainiul before symptoms of rahres have hod 
time to appear. It is, therefore, necessary that the above steps be 
taken as soon as possible after the death of tbe auiniai. 

Treatment of tWient. It n the duty neither of the looal board 
nor of the State Board of Health to prescribe treatment, but the fol- 
lowing suggestions may be of value: 

1, Broinote free hemorrhage from the bite by use of a warm 
bath or warm, moist fomentations. 

2. Use antiseptic dressings. 

3, Une all vigilance id dealing with the case, but at the same 
time allay the fears of the patient and friends. I^eas than 17 per 
cent of |)eopIe bitteu by mad animals die of rabies, and after treat- 
ment by PaBtenr*s method, the mortality is less than 1 per cent, 

4. If the biting animal lias beeu killed, or has died, after 
exhibiting symptoms of rabies, no time should he lost in sending 
the bitten person to a Pasteur Institute, of which there are several 
in this country. 

Prccttutionary Measures. Since rabies is ordinarily spread by 
means of dogs, more carefal surveillance of these aninmla would 
appear advisable. 

All owners of dogs should be required to register them and pro- 
vide them with evidence of tbe fact by collar and tag. 
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On the apf)parflnoe of rabloe in a eommunily, all dogs should 
cimzled or safely confined. 

When a dog or oth^r animal is known to bave boon bitten bj 
rabid aniniflU it should bp oontined Bafely, but comfortably, for twol 
njouthfl m- longer, op doRtrnyed as soon aa the proof ib furni&bed 
that the biting animal wab rabid. 

K. M, BRACKEN. M, D., 

Aug. 15, IROft. ^ocvf^tskvy and Executive Officer.) 

Tn order to still furtliPr facilitate the collection of infoFmntionl 
of those eases which werR invpstipaffnl in the labnmtory. and still I 
more on account of cases concerning which no information 'wavj 
received until it was too late for either irlinicnl or laboratory inveBti'j 
gatinn, another eirnilnr was issuM in IHOi*. By means of thia, it] 
was hoped that a full bistorj of the outbreak could be obtained^ the j 
original aouree located UDd all the animals, as well aa people, who 
were bitten and their ultimate fate as£*ertained. However, in this 
disease, it is most di^cnlt to obtain full histories and to know 
esactly the relationship of the various outbreaks which occur inl 
any community. 

Tn the preparation of these tables, maps, etc., it has been fonnd 1 
necessary to go through a very great deal of copi-espondeuce. and it 
frequently happened that ev(^n after a prolonged invesllgation and 
full report thereon, further information coucei*ning the fate of the 
bitten animals and the development of (he disease in that locality 
could not be obtained. I 

Seasonal Dhtn'bution, Of 92 outbreaks of rabies diaernosed in 
Minnesota, it has been found impossible to obtain an accurate idea 
of the months of the year in which the most cases develop, owing 
to the fact that after the initial case in any particular outbi'eak, 
others subse<iueutly developed from time to time, sometimes during 
severnl months. Only in the ease of those animals which werel 
investigated through the Veterinary Department or where speci- 
mens were reported upon in the laboratory, was it possible t» i 
know the date of the appearance of the disease. 
The following is a table of these observations: 



TABT.n: IT. SHOWING DISTRTRT^TION OP OUTRHEAICS, BY MONTHS, OP* 

RABIES IN MINNESOTA, l89B-]90a 

In Jaanary. ^ outbreahB have be^n. 
In February. 16 outbreaks have begun. 
In Marcb, 7 outbreaks have begun. 
In Aprlln 6 oulbreahs bave begun. 
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In Mfiy, r. (%utbreakfi have beiruo. 
In JuTie. 3 outbrealts bave be^m. 
Id July. 6 outbreuks have ti^gun. 
In August, 10 outbreaks have begun. 
Jn September. 2 nulhreaks hnv© b^an. 
In October. 13 oulbreakH have begun- 
In November, 11 outbreaks have begun. 
In December. 7 outbreaks bave begun. 

A niinut^ rliwriiBsion tif T:iMp II. ia nnnecesflarv, as it in impos- 
ftible to kinjw anyHiitig Furthpr timn that the outbreaks of tlie dis- 
ease have not bpftn mcii^e coaimon iti the beatod months than in cold 
weather. Too few oiitbreakrt, however, have been observed to war- 
rant nny gpneral coticlusiaiiB. 

Methodn Emplof/ed for Diagnositt^ In these investigationB^ the 
history of the i^lisertse has proved of great value in diagnosis. lo 
many rases, a?* will have be^n seen from the detailed reports^ it has 
afforded a enmplete liasis for (iingnosis. Wherever possibli? the 
laboratory haw b«*en utilized for ewtahlialiing or r or rf> bora ting the 
diagnosis. The oiethod iisiially employed in the laboratory has al- 
ready bpen desoribod unrler the firrohir of information, and it may 
bp stated that auhdurjil inoi-nlation of rrihhitR with an emulsion of 
the cord, medulla or brain of the affeeted anim;]] has proven very 
aatisfaotory- Symptoms of rabies develojied in the rabbits, as a 
mle, within two to three weeks. Where contatni nation of the 
material went in for investigation has oenirred. it has nevertheless, 
been found jiossible tn rendi-r a dingiioMis in many instances. Tt was 
surprising that bacrerial meningitis diil not more frequently develop 
in inoculated riibbits l>efore therp was time for symptoms of rabies. 
Where the materi:il sent in for investigation is cot fresh, it is wise 
to inoculate a second or even a third series of rabhitR. WTien this 
iR done, the micro-organ isms, whir-h are foiled present in the original 
material, in most instances disappear, bo that wh<!n cultures are 
made from the nervous systeiufi nf the first pair of rabbils they are 
found to he slerile. Inoculation of this bacteriologically sterile 
mjiterial and the production of typical rabie^^ symptoms renders a 
positive diagnosis certain. In one instance,* it was necesHary after 
rei-ogiiizing and identifying micro-orgauisnjy io the brain sent in 
for diagnosis, to neutralize the effects of the laicTo-organisnis by 
antitoxic senim in order to demonstrate conclusively the presence 
or absence of rabieti virus. The in<M'nlation into the eye or the nse 
of any other unimala than the rabbit, has not been found necessary 
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in the laboratory dKn^osU of this disejise. nop haa tlie niirrosropii? 
exiimiuiitioii of preverlehral ganglia l»een praclispd. owing To tli** 
nnL-ertainty of The results thus fiir ohrainpd hy ntlior observerfi, ^ud 
the icterpretatjon |*Iaccd upon their ttndingB. Furthermore, it haa 
been impossible in a gi'eat deal of the innterial upoa which diag- 
noaes have been iniiJe to utilise thia metliod, t>wing to tbe fact that 
cousiderahie time had elapsed l>etween the death of the aupposedJj 
rabid aDimal and the reL'eii»t of the P|)oritiien in the laboratory. 

The length of time taken to diagnose thie diaeaae in the ]:ihora- 
tory IB not Buch a great drawback as at liPBt eight appenrfl. sint-e 
where hnnian I>eing8 are bitten, if they are to rereive Pajitenr treat- 
ment, it must he given innnediately. and where auiiuult^ have been 
exposed to poasibte infection tUev should be kept under very 
careful BUpervision. 

In one instance tlie material forwarded to the laboratory for 
inveHtigation consisted of Baliva, but it was found impossible to 
obtain evidence of the preseu*^ of rabies virus, owing To the faet 
that the inoculated rabbits died with meningitia before a suiSeieDt 
time had elajified for the development of rabies. 

On more than one orcjision in thin laboratory, milk from sup- 
posedly rabid cows has been inoculated sulidurally, and in one case 
it waa poBsible to show ronclusively the presence of the rabies 
vims. In another case no diaceruible symptoms whatever resulted* 
The presence of rabies virus iu milk is probably not very important 
unless the persons or animals partaking of it should have ao abra- 
sion in some exposed portion of the mucous membrane of the ali- 
mentary canal, since the digesTive juit-eB probably destroy the 
virus. In three instances rabid hogs were suckling litters of pigs 
during the period when they wore exhibiting BympfomB of rabies, 
yet in no case did any of the pigs develoji the disease. 

Tbe usual iK-riod which elapses in rabid animals between the 
first evidence of symptoms and tlieir death varies between three and 
eight da>'s» bnt in one instance (outbreak No. 50. laboratory case 
No. 65) a iieriod of ahno^it 12 days elapsed between the onset of the 
disease and the death of the animal. 

In one fatal case of rabies in a human l)eing (outbreak No, 49, 
laboratory case No. 5ft) the virus was demonstraied in the brain 
seven hours after a thorough formaldehyde embalming by an under- 
taker. 
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The Podteur Treatment of Rahics and t?tG NzcessUy for the Estah- 
lishtrtatt of a Pasteur Institute in Minnetiota. 

Too few easpfi have been included in tbiB report to warrant the 
drawing of couciusione as to the value of the Pasteur treatment for 
rabies. The results have been already given in Table I. and com- 
mented upon. The efficacy however, of the Paflteiir treatment has 
been too well demonstrated to require vindication. 

This report includes 74 pernoufl who have received the Pasteur 
li'eatment and 11 to whom it should have been given. There are 
doubtless many other individuals who should have received the 
treatment since 1896. Many fluiinak have been lost, and eouie of 
them of considerable valne. 

It would, therefore, appear, in view of the widespread distribu- 
tion of this disease and the necessity for immediate treatment. 
where treatment is required at all. that there should be establielied 
in Minnesota a Pa^^teur Institute under the dii-ection of the State 
Board of Health cr the State Tniversity. 

This Is a disease which aftecta both men and animals, and no 
apology is therefore necessary for here reporting the cases of 
human rabies, since rahieB is a disease which must be studied hotb 
from the human and veterinary view points- 
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SUNDRY DISEASES OF HORSES. 

FumnculUB— J/*wHcjfipo;/*,— April 3. 1901, Dr. a C. L:rford of 
MinneapolJB brought to the laboratory a small piece of tissue got 
from around a fresUJ^r opened suppurating y»omt iu the coronary 
band of the hoof of a horse. The omtmeut jar eoiitaiuiug the speci- 
men had a layer of vaseline in the bottom, thoug'h the jar had sup- 
posedly l>eeu eleanaed and rinsed with methylated spirits. Direct 
<.*overslip preparations stained with eosin and methylene blae 
showed short chains of cocci, many of which were in pairs and many 
within the cells. No other orpanisms were found iu dirert coversUp 
preparations. Twenty-four-hour serum cultures shitwed ataphy- 
loeocci and short hacilli somewhat reBemhling diphtheria bacilli, 
rrypes E. D. E^ A. A'. G.) (Wee p. 6-%, 18fh biennial report Minn. 
Htatt^ Board of Health.) 



Infeclioua pneumonia — St. Cloud. Steann Co. — Cnao 1. Sept. 27, 
1901, tijere was received in the laboratory through Dr. C. C. Lyford, 
of Miunenpolis, two teat tubes which contained about 7 c. c. each of 
blood collected by him the previous day at autopsy on the body 
uf a horse, the property of Mr, N, P. C. of St. Cloud. Direct cover- 
Blip preparations and cultures were made and exumined. A number 
of bacteria of various kinds werp found. 

Case 2. On October 1st, there was received in the laboratory 
through Dr. Lyford. from Dr. 6. H. Ward, of St. Cloud, eia: test 
tubes containing (a) portion of lung; (b) portion of heart wall; 
(c) portion of spleen; id) portion of liver; (e) some pericardial 
fluid, and (f) heart's Mood. 

Case 3. October 4th, Dr. Wilson viaited the farm of Mr. N. P, C-, 
near St. Cloud, Minn., in comi»aiiy with Dr. S. H. Ward and made 
an autopsy on the body of a horse dead 24 hours. The animal 
showed intense pneumonia aud iR'ricarditis, Decouipoaitiou was 
well advimced. The results of all of the examinations were summed 
up in the following report to Dr. Ward: 

Dr. S. H- Ward. St CIou<i, Mlnn. 

My Dear Doctor Ward: Wo have to make a preliminary report on exam- 
InalEons mada hy Dr. L. B. WIlBon, of Lho speclmoDB r^colvcd from the horsca 
of Mr. N, P. C-, St Cloud. Minn. The Bpecimpna received Ibifnigh Dr. Ly- 
ford from the first horae were too badly decomposed for examlaation, bui 
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the specimens from the aecDnd horse brougbt by Dn Lyford on Sept. 30, have 

beeEi exQmlaed with the fGllowlDg teflulte^ 

In direct ooversllp preparations and also Id cultures from the lungs, peri- 
cardial flulil and heart's bloofl. wei'e found sroal! Grain-ataminK diplococcln 
frequently appearing Jntraoellular In lung specimens, and in Quid media grow- 
ing out into chains of from i> to 12 Individuals. In all examinations it reaem- 
hled ijlpjoccccus pneumanhv. 

The apccimcna from the third horse collected by Dr. Wilson, at autopsy 
performed by you showed the sntne ralcrobp in oovf^rfillp prepflmtiona and 
cultures from both the lunga and pericardial fluid. Associated with tbia mi- 
crobe In cultures from all tissiiee and fluid examined !□ both animals, except 
the lung [n horse 2, were the diplococcus occuring jn pure culture or In a 
luUture of JmrUUm ivli jxnnMunii* und various pulrefacUve bacilli- This was 
due to ibe length of time which had elapsed between the death of the animal 
and the bat'terioloelffal examination, and It la unlikely these latter mScro- 
organlsroa have anything to do with the disease. That the diplococcus Ib 
related to the pneumonia and perkarditls clinically diagnosed b7 you and 
demonstrated in your nutopsies, would seem probable. Should any of the 
other animals aow skk afford an opportunity for a bacterioloelcal and putho- 
logical eEomination soon after tbey are dead, we shall be glad to be present 

and collect material and go over the matter with you. This, however. Dr. 
Wilson told you on his vlsltn Oct I- If Ihere 1b any other way In which we 
can ihrow light upon the matter, please command ub. 

F. F. WE5BROOK- 



Parpura bemonhagica — October 15, lODl^ Dr. Drunliall made an 
aijfops;^^ on a black horse, the property of Mr. J., MinneapoliB, Minn. 
The horse had been euffei-in^ from nnite laminitis for several 
weeks. The animnl was killed because of a complication of pur- 
pura hwmoirhagka which debilitated the animal so rapidly that 
he was unable to fltand, At nutops^y- found a number of loeoi exu- 
dates into the ^^kelctal muscles, also petechia? on mucous memhrane 
of the x^OBQ. One of the affected areas was opened and another one 
was dissected out and taken to the labopator.v. 

Direct eorersHp preparations titnined with eosin and methylene 
blue were exanuned, but no bacteria were found- Cultures were 
made in broth and on serum- After 24 liours id the iui^ubator a 
small colon-like bacillus was found unmixed with other orgauisma 
in both broth and seruui cultures. 

Oct. 17, 1901, rabbit No. 15C» weight l,2fi5 grammes, was inocu- 
lated in the posterior vpjn of the l(^ft oar first with three cubic cen- 
timeters of emulsion of a plain broth and a plain serum culture of 
the bacillus noted above. The rabbit was found dead on the morn 
ing of Oct. 21. At nutopsy the brain wae found to be pale. The 
heart contained very purulent blood. The blood itself was thin an^ 
dork. The spleen was HwoUen and dark. Liver darker in color than 
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normal and bled freel,v on section. Kidney was congested. Direct 
coverslip preparations and cultnrea were made from the heart'* 
blo(Kl» spleen, liv^-r and brain. These showed har-illi wbieh on fur- 
ther esauilTiatiou proved to be B, cofr coi/nnunis. 

Oct. IT, 1901, rabbit >"o. 457, weight 3,r>J)D grammoB, was inocu- 
lated in the posterior vein of the left ear with 0.5 e. c. of an eiunl- 
slon of a plain Lroth and a plain aenim culture iif the orgauieni 
noted above. TLe animal havio^^ shown no symptoms up to Jan. 2, 
1903. it was used for another pnrpose. 



fiiusatti — MiniieapoUs. — Aug. 7, 1902, Dpb, Brimhall, Lyford 
and Wesbrook collected specimens from a horse which had been 
suffering from bursattl for several years, according to Dr. Lyford's 
account. The animal was a bjiy horec, iufeett'd over the right hip 
in an area about 10 inches in diameter, extending from close to the 
spine down over the hip irregularly^ as also another foeua of in- 
fection near the inner canthuB of the right eye. The diseased areji 
was covered with a dry crust, anderlying which the surface was 
pitted in [daces, and when the crust was removed there was a cod- 
tinual escape of the aero sanguinons iluiU. The skin was infil- 
trated and rbickened to a depth of about one inch. A portion of 
the crust near the margin of the area over the ri^ht hip was re- 
moved, and a smsiU superficial ai-ea was seared with a hot iron and 
broth inoculated by means of a h,^i»oderinic needle which was 
placed into the lower layers on the skin. Three such cultures made 
from this area and two from a point just beneath the right eye. A 
piece of tisane about 1 cm. square was removed from the lower 
margin of the hip lesions. The piece was about 0.5 cm. In d»^pth. 
It was placed immediately in Zenker's duid. After 24 hours 
in the incubator two of the broth cultures from the hip showed 
apparently no growth. One culture showed a short thirk motile 
bacillus and staphylococci. One of the cultures from the eye 
showed no growth, the other a few long slender motile bacilli 
and many short narrow diplocoeci or bacilli. Subsequent cultures 
from this culture showed these latter organisms to be staphylococci 
or streptococci. The histological study of the tisBue showed round 
celWd infiltration and an appearance not unlike sarcoma. It waa 
the intention to study further cases of this disease. 

Sore Throats.— Aug. 21, 1902, I)r- C. C, Lyford of Minneapolis, 
sent to the laboratory a traclieotoray tube which he had removed 
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from a pou^v which had exliihited flyraptoms of severe aore tliroat. 
Direct coverslip pi-eparatlunH und cultures sbowed staphjtlococci and 
B. coli communis. No diplillieria-like bacilli were present. 

Meniaeritia ( ^)—AIonf€vidfo,—Ti\^rch 30, 190,1, there was 
received in the laboratory from Dr. T, Lniiilreohta of Montevideo a 
bottle coEtaining tbree pieces of spleen niid two pieces of fiver. On 
the fallowing dsiv there wjir rereived tin* following information, 
being a copy of a letter from Dr. Lnmbrechta: 

Montevideo. March !n. 1903. 
Dr. S. D- Brirahall. St Paul. 

My Dear Doctor; 1 aent to-day to Di, Wesbrook specimens of liver and 
spleen of a horse that died here from an unhnown diseafi^. On tbe aame 
form three others ha^e died tfnjm the eame cause, similar ayiuptomB), The 
most common of thceo eymptoius 'waa paralyeia. 

On post-mortem nothing; abnormal could be found. These horses were 
aU fed mlHet ha}'. 

Please InforOL me as soon as possible as to the cause. 

Very truly, 

T. LAMBRECHTS. 



Direct coverelip prepuratiOQB from the spleen stained with, 
eoain and methylene b]ue showed niany bacilli. Cultures in brotb 
and on t^eruiu showed yclhiw und white etaphylocooei and jiu abund- 
ant growth of B^ coli communis, t^ince the Rpooimens had not been 
removed with aseptic preeautione and were all in the same bottle, 
and since decomposition had already set in when they were received 
in the laboratory, the bacteriologii."Ol flndingiJ above noted cannot be 
considered as of any @tiolog;ic9t] significance. It ia possible that 
the dieeaee affecting these horses may ha,v(? been meningitie, but the 
evidence is inaufficieut to warrant each a diagnoi^ia. 
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'SWAMP FBVEH" IN HORSES 

fntroducton/. — For more than twenty years in Mamtoha, a very 
fatal though chronic disease in hordes rbararteiized hy progresfiive 
wasting and aniemia, and accompanied by periodic pyrexia, voraci- 
ous appetite and a characterintic "wobbling" {j:nit has been well 
recognized. Fr*>m the common name "swamp fev(^r'' it may be in- 
ferred that an etiological MationBhip between low-lyiut^ land, or 
the use of coarse native hay cut from swamps, and the dist^nsL- baa 
been snepected. Various explanations hare been suggested^ among 
them the unknown virus has been sui>|joped to be carried by the 
y/ati'T during periods of inundation and left after its i-ecession in 
the giaps around (he border of the marah. The eating over snch 
pasture* or the use of hay cut from such a source* has been looked 
upon by many as the most probable means of transmission of the 
disease, although whether the virus is chemical or is really an aui- 
mal or bacterial parasite has not been stated. The name "^malaria 
in horses" is expressive of a belief in tlie periodicity of the aecom- 
paiiyiui; fever and BU^^gests the possibility of a blood jiarawite and n 
relationship to mosquito* liy or insect bites. This phase of the ques- 
tion has been llioroughly investigated hy Drs. Bell and Torrance,' 
and fretjuent and persistent blood examinations in all stages of the 
disease — specimens having been collected at all hours of the day. ae 
well ns night — have failed to reveal anything in the nature of a 
plasnaodiiJin. "Surra"^ is likewise thus excluded, as nnthing resem- 
bling tryimnomma Emiisn has ever been encountered in the blood, 
nor has the ^'piroplnsma t-qiii"^ been seen, A common name id 
Western Cnnada, ^'pernicious ana!mia in horses/' is indicative of the 
progressive and maiUed hiemal ebanges which are to be observed 
in the disease, altlniugb the nucleated n^d blood cells and the poi- 
kilocytosis which characteti/.e this condition in liuumn beings have 
not been observed. 



i"MaIarlal Fever In Maniiobo"' — F, Torrance— Proceedings of the American V«- 
erlnnry Mi^dlcfll A-ooHatlnn. 1^)02. pme 282, tt B"j- AlSD Veterinary Journal and 
Annals ol ComimraUve Piilhology- July IKW, Taylnr- 

2"Emefge»icy Hepon on Surrn," by Salmon and Stiles— Bureau of AnltDBl Indm- 
try, Anniinl Report nSth>, iSMt}. p 41 rt ntQ. 

s"*ConirIbiiUnn n I'etudt de riioiit'itiii'i rnvi." Ijiveran, Comptea rendua heb* 
domadfllrta <les a^arces et Memoirs ae la Sucl^ie Je Biylosle. p. 583. 
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For nianjyearH in Iowa, Nebraska and l>akota» a very fatal sick- 
ness iu horses, known as ^'bottom disease."* has existed, being ap- 
|>arentl,v uiore iireval^nt in tbe loW'l;^-int^ lands alnnp tlie Missouri 
rirer and assumed by some to bo dne to ealiug the plant iiiiowu as 
"rattle bos" {Crt>talnnQ 9at}ffifaUs). From the deecriptions piveu it 
is jnipossible to sav w'ith certainty whether thie is the same disease 
or not. although it would apiM-ar to be somewhat similar to swamp 
fever in its nianifeKtntloni^ and course. 

It is Tinrei'laiii whether, in hia ''Pasteurellose equine," Li^ni^rea* 
includes this i-ooditiou. 

The European reaearches of Dieckerhoff," ftdnltz/ Oaltier and 
Violet, ** and others leave iis in doubt, as to the relationship of 
typhoid feyer {pfcrfhatfj'tp*}, infectious pleuro-paeuuKmia {hntslsru- 
che) and iutlnenr^a (^rulmft). In conuettion with these diweaees a 
rocco-bacillUH {btU'UJt! ttroifff] and eertaiu varieties of sireptococci 
and diploeocei have been described. Ligni&res, endorsed to some 
extent by Nocard and Leclainche^ has attempted to simplify the 
study of these affections by (:;roiijiing them under "fasten re J lose 
equine,'' This group, he subdivided into: 

1. Septieaemic form ityphoid fever, inflnenza). 

2. Aeute or subacute foi-ms with aU their localizations (contagi- 
ons pneumonia, ^aatro-eateritis), 

3. Chronk- form (pro^^ressivo pernicious aniemia). 

Lijrnir*re8 believes that these widely divergent types of diaease 
are all due to an ovoid bacillus ibi-polarl of the hieniorrlia^ic septi- 
csemia group. He tabeR it ftu" jfruutod ihat ^vhere the liurillus is 
not recovered from the tissues uf lioi-sea wliich have uncLinubed to 
these diseaKes. it bus been initially present, and after umlerniiniug 
Iboir retfislauce, the stix-ptocorcns of H<*hiitz or some olher bjic- 
terinm has been respousiljle fur the production of the final symp- 
lonm and death of Ihe aaimalH. In support of this ijy]H)lhesis, he 
advances the result of arlilirial inoculation of Ihis uvuid bacillus 
into hurstra where after the production of symptoms of typhoid and 



*-no|l(im DlseoBC" emong horaes—E. C Schroeder; U. S. Hureou ot Animal 
Induairy Beyorls, ia*l'l"2, p. 371 W ^m. Also First Annuaf Report of Uie State 
Veterinary Surgeon of ihe State i>t Iowa, JSS5, p. JO ft "-*{. 

^Bulletin lie la Soclete Cenimlo iif. Medeclne Vetfrlnaire— Paris. June 1 and 
July 22, LSftT— Dec, ^\ IW"S, Hnd July. iWiO 

nDi^cktrnoT— "Die FEeniesiaiipe." Berlin. 1S83- 

iBflhhlfc— ■■UhrBaehe tier Bnialaein^hft der Pfenle"'— Arehlv fUr Thlerhemcunde- 
Vt»l- XIII. I88T. p. 37, 

ACiamer ct VtoU'i—'LcH pneumo- ententes Infectleusea des fourrflges," Fatla, 
iSDft-Galller. ""Trriilii dei niaUdK»a ciiniJEi^iinj,^?." Dio'Jslenn* EjllMan, Viil. It. I8l*i 
p. 1MD. 

»Nocard et l#«i?laincrie, "Lea HH.l&tUeB microbieone dea Animaiuc-"— Dieuzleme 
EdItloD, Paris. ISDH. [i. fl7 el arc 
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(leajh, liL* failed to ivcovcr frnni the tisenee Ibe same or^aniem but 
found tbe "eti-pjitororcue of HclUitz,*^ which lie believes to be a spe- 
t'itir iuKTi'i»e dilTenii!,' eonstaiitlv fmifi streptortH'rus pyogenes 
(Imniinisi. OhBervulions on the disf^ase "a fri^^tire"* in tbe dog are 
taken bv liitii as corroborative of Jiis assuciptioiiB concerning the 
ctiolot^n" of the ubove mentioned ^'ronp of diseaees in the horse* 

The groiipiu^^ of diseases, clinically ro ill defined, tends to 
obscure mutters, and aw ah^cady (Stated it is impoRsible to say 
whether the disease or diseases already mentioned as ocenrriog in 
ihe raited States and Caiijida iHwanip fever, malariii in horses, per- 
nicious aniemia, etc) arc Included in hie claseilication, and whether 
be has been able to show speciticniiy for this disease a relation- 
ship to the bacilliis of the hjemorrhafcir Hepticji-inia group. 

Certainly in the absence of tbe very fnllest clinical, bacteriologi- 
cal, pathological and experimental evidence it would seem difficult 
to believe that equine typhoid fi^ver, the various pneumonias, intlti' 
enza and "^warnp fever" had a common etiology. In the moan time, 
the moat careful study with full report in detail of individual cases 
is necessary before prm-eedin^ to any sweeping; generalities. 

There is then a disease or group of diseases deecHbed under yari- 
oufi names in the western portions of Canada and in certain sections 
of the I'uited States. In Manitoba the disease is responsible for the 
annual loss of many thousand dollars" worth of horses. Its prev- 
alence may be gauged by the report of tbe loss by one railway con- 
tractor in a few mouths of more than ten thousand dollars worth of 
horses. Throughout the province, particularly siloug the vaileya of 
the Ked and Assinihoine rirers and in general in lowl^ing districts, 
the disease is found. Although by many it has not Iwen deemed 
infectious, und there is no besitation in the stabling of the diseased 
with well animals, such a menace tu the welfare of tbe agricultural 
districts demanded attention. The Provincial i^anitoha) and later 
the Dominion Govi^rnment authorities deemed the matter of such 
grave importance as to merit special investigafion. Tbe work 
primarily be^nn by Drs. Tornince and Bell on their own responsi- 
bility and at their own expense was extended by provincial and gov- 
ernment aid, although it was carried forward under very great diffl- 
culties ^o far as provision for t-xperimentnl work wa» concerned. 
The prcM'nce of the disease in localities couvenieotly accessible to 
headi|unrters tWinnipeg) enabled tbem to obtain very complete his- 
tories and to make fieipient cliai^'al and hiboratory esaminationB, 
Tbe clinical and pathological pictures prt^ueated in their report* 
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leave little if any room for doubt that the Manitoba disease is the 
same as that described in this report. 

The etioUtgT of the disease in Manitoba still remains in obscur- 
ity, since inoc^ilationH of fi-esU blood from clinical casea, and of 
ctiZtiires obtained at autopsy, hare failed to reproduce the diec^aee 
in hofpeB. whilst no uniformity has been encountered in thL- lacteri- 
ologic-al study of the cultures Irom animals sick or dead of the dis- 
ease. 

HISTORY OP THE DIBEASE IN MINNESOTA 

Fora aiimljer of years, tlie YeJerinary Department of tlu^ Miune- 
sola 8fato Board of Health biid ht-ard rumors of the orciirremv of 
a chronic disease in this state which wsia :ittributi'd by the fanners 
and owners of stock to the use of ewamp hay or otherwise identified 
with gra/>iug over and feeding from low-lving land. These niinors 
Cfline largtly from the mirthern part of the dtate in the districts 
aroimd the Red and Red I^alce riverap From the vagueneHs of theae- 
minors and the fact that there were relatively few voterirmrians in 
the districts affected, the hiBtortes of the caeea and other data con- 
cerning the disease, were derived from the owners of affected etock- 
Of ncee^fiity, there were many di&crepuncit'S in the reportB received^^ 
all of which rame in a roundabout way without speciHc requefita for 
investigation. 

It fiftmitd to the board a very donbtfal policy, when it had eo 
mnoh in the way of «pecitiv routine together with a miaiht?r of in- 
vcsti^aticine which had alr9ady been begnn, to conmiem*e an in- 
vestJgation based Ijir^jely upon riininj-n. 

Being familiar however, with (lie fact that the disease was prev- 
alent in Manitoba, knowing that it was nnder investigation there, 
and bein)^ in correspondL'nL-e with tln^ Manitoba inveRtigators, this 
Board was on the alert for information relative to the diwenpp in 
Minnesota since 1000. No direct information of cases for investiga- 
tion <'nuld be obtained until the antamn of 1001. For soioe weoks. 
prior to thiw time, through a niisi'oncepton. reqiiests for inveatigu- 
tion were nddresi^ed to the Btate Exfieriment Station, under the 
mistaken impression tliat the Slate Foard of Health Veterinary 
I^epartment waa located there. As a result, much delay ensued 
and the Board waa blamed for apathy concerniut; cases of whhh it 
had no knowledire. After this work hnd been started, veterinarians. 
and other ohi4ervei"s throughout the affected dietncts in this slate 
recalled the occurrence of seemingly the same disease for the past 
BIX years, and Dr. Lfangevin, of t'rookston, believes that the disease- 
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existed in the nortliera paii of the state when tie £rst came the 
something over twenty years ago. 

MethfKh,—Tht^ ntmnrs of this diseaae came prinripiiny from the' 
no nb western portion of the state, that is, some three hundred miles 
or more from Minneapolis whith rendered satisfactory lahoratorM 
work iJKive diffienlt than it would otherwise have been. The esperi- 
euie of the board indicated that the only aatisfaclory method of^j 
inyesti^atin^ an unknown diaeaBe ronsisted in the pergonal visit ot^^ 
A'oteritary and laboratory representatives, Workers from these 
two departments were sent ont fully ejiiiipi)ed for the collection at, 
data and <'linical and laboratoiT speciraena, as well as for labora-| 
tory investitfalion in the field. From the outset a firm stand waal 
taken that investi^'atious would not be done unless the owner oE the 
flick horsea was willing to iifford opportunity not only for clinical 
investigation, hut for post-mortem work. In spite of a very oatunil 
^lesire on the part of owners to have diseased animals treated, acd 
the welt animals protected, without rejj:nrd to the diagnosis. 
the very hifjh mortality of llie disease rendered them skeptical of aaj 
nltimate cure nnd made them more willing to permit the killing of] 
the animals. 

Throughout the investigation, all interested persons have showa I 
a spirit of rO'Operation which developed as soon as it became evi- 
dent that steps were being taken tt* find out the uause of ibe dis- 
ease and its means of transraission, with a view of preventinji Ua\ 
spread, if a cure were fotind Imjuissible, At first it was neiessjiry 
to overcome the fatalistic idea which had arisen on account of the 
chronicily of the disease and its hi^b iuortulily» luziny ludividualsj 
believing that after au auiuial was infected, its death might Iht ex- 
pei'led in due cuurse. 

Various Iht-orics a** to the rause of the disease imd uielhcids uf ■ 
transmiesion werL- prevalent- On one or two occasions, after re- 
ceipt tif telegrams, repreaentativcs of the board went aevend hun- 
dred miles expecting to bold one or more autopsies, only to bo 
requested to prest-ribe for the eirk onimals and to |»r(?vrnt the fur- 
ther spread of tbp disease. On pointing; out timt before curing or , 
preventing the diftcase it was uereHfiarj- to liud out the active i-ause 
and tho meiina by which infection was carried, no further diflirultj" 
was enLOTinteri.'d, and every poseihle help wori rendered on Ibe (mrt 
-of tlios*? intercBted. 

The initial ditTieultiee met with were largely due to the great 
variety of clinical Hymptomfl and history of onset, and ii seemed 
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impossible lo know nt first wbetber xhe different anJniala srcn find 
reported wtre all siifferiDj: from the same disease. 

In brief. The lUfTliods pun^ued duriui;; this investifrniion were as 
follows: 

1, Immediately ii|wni tbe receipt of a re|»ort of a raw* In wliich 
bivestigatioa ^aa di^Birecl, peiiuis^ion lo make ao aiitiipM' was 
Beciii'ed either by letter or telegram* whereujjou reiireseiilativi?* 
from both the Toterinaiy and Inboratoiy depaitmentft wimiI to tht^ 
infected loi-ality Inking with them a full laboratory flold equipiiK-ut, 
I 2, A»* full a hifitory ap possible of the disease iipou the alTeitrd 
farm and in the neighborhood wna obtained* Foi- this it was ueceB- 
sary to depend upon tho memory of those interested with n result- 
ing vagueness, wliii-L could not be avoided, 

3, Careful obaen'otions concerning the enrironment, iiu'Ui<'Oa 
of feeding and houeiug stork, tlie water supply and other *tu<*li ^'t-o- 
eral mottei'B were nmde, 

4- A thorough clini«-al examination was given the sifTt^t'ted ani* 
mals. Thie ineluded not only physienl examination, but laboratory 
snuly in the field in a large number of casea, Sneh metbodn did not, 
*>f eourae. yield as satisfaetory reHults, a*^ if continuous obnervaliom* 
and daily records bad been possible. The diRtiiiica away froni the 
labomtory. the necessity for immediately relnriiing willi the I'ull- 
nres and other materials colleeted, precluded day to dny oh^ervfl- 
tions, and in only a few cases were the patients seen more tlmti 
once_ The department was not provided ^it first with any pho-e In 
whicli sleli animals could be kept, and althontrb later the Lahorii' 
tory' *>f Animal Research permitted of the hoiininu of Hn<'b nniriinlw. 
it was only pofisible in one instance to secure a cliniciH rmi<' jiml 
have it broiipht to the laboratory where it conld be under contin- 
uous observation. Unfortunately^ this animal Hiieci]|TiT>er) wffhiii 
ftix days after its arrival. This jdiaseof the work liad lai-ii pInuNed, 
but before the romiiletion of the building the diftease hriil HtibnJdecl 
and it was impossible to secure satiflfactory caiJies. r^'I;ilive Ut 
shipi>ing of sucb cases, it may be mentioned that aiaon;: rhoHc who 
are most familiar with the disease it is not believed to be infef tluupi. 
nor has evidence to the contrary been oMaiiK-d. ami It w^oild njipear 
possible to ship animals safely from place to place If lUa- crirc be 
taken. 

From the rumors which bad been heard coneemlnij; ihlH ^IfHciiHe 
and the early observations of this board, and invi'niii^irionH iii Miiu- 
itoba, attention wa* particularly din^eteil Ut thf? blood. In the 
earlier mse« therefore;, where it wan iit all jKttmihlt, mlcTONropIc i-i' 
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atuinutione of tbc fr'.-wli bJood were m&de and the counts of 
and white <t11k rei'ordc-d tbrouglioiit ihe iuvostignlion. Living 
blond wiis c'xatiiiued for several honrri at n time for the prea-_ 
enee of blood imrasiteB with in."j^fltivi» reeultd. The heiQl 
^lobiti was <>8tini!ite(l by the von Fk-ifi<hl ioFilruiueut in th« 
first few eiises. but nbandoned uwicg to Uie fait that thr bar 
thia iastrnmeut could not be inntched with the blood, whit-h wa 
much yellouvr in tone. In the biter work the Tallqniftt nietbo 
was employed. Direct eover slip prepniV!itious of the blood* flsed in^ 
alcohol and ether, or by heat, were brought to the laboratory and 
fltained with eotiiii nnd iin'tliylene blue, Gnuii and Bisniari-k bro^Ti. 
Not'hl-Romaiiowsky and Jeiwier's stains. For blood couuU, ha>mo-j 
glnbin eHMriiHtioud and blood em^ars, it was found nininst ii 
possible to 8e<'ure spet'imens by making an ordinary Bkiu puni.<liir 
and tbe usual proL-t^diug wns to collect the blood as it flowed^ 
througli a large nei.nlle from tbi* jugular vein. In the records of 
oflsoH which follow this was the method employeii, unless othi^rwis* 
specified. 

Rlood cultures were also tnade fmm the living Animal, and 
where th<» owner was doubtful about allowing the nnimal to Ix 
killed for aufopHv Kticb cultures were always taken, if possible 
The metbod employed in colloi-iing Ibis blood was deviat-d To avoid' 
poHsible contniiiiiintiuu from outside eources^ siitdi as the akin, air. 
ott'., and at tbe wauie tiiae to penult of settiui: suftirient blood, id _ 
case the bnrteria in the ciKulntion were few in cumber. f 

A flat Ilnsk of about 100 c. v. capacity was provided with a rub- 
ber stopper liavirig two perfnratiouR. Through ou^ of the perfora- 
tioija, a irlaJ^s tube passed neatly to tbe bottom of the flask and the I 
projecting end was constricted in the dame, bent slightly, aud to it 
had altached a rubber tube djhiu Uie othei- end of which was a 
large uecdie or trodiar, contained in a teat tube. The niotitb nf i 
the test tube was plugged with cotton, which surrounded the rub- 
ber tube ahove tbe needle and prevented the entrance of micro-or- 
ganisms, Tbrongh the other perforation in the rubber stopper* a , 
short length of glat^s tube was inserted, so as to reach only a short] 
distance below tbe stopper. Upon the free end. which was two or [ 
three mchee lon^r, a small bulb was blown and this was filled with 
cotton, Uolow tiie bulb the glasa tube was constricted and beat in 
the flame. Into this flask about 70 to 80 c. c. of fresh iH?ptoiii7ed 
beef broth was placed and the whole appai-atue. including the 
needle enclosed in the test tube and with the rubber tube in posi 
tion, was sterilized iu the autoclave. The rubber 8top()er wiis 
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secured in plaoe after autoeloviog, by a a^i^aling was for ghiss. Tin* 
bratb in the flask was found tc remain sterile inilefiniti'ly. These 
Hasks were (.aiTi<?d in sut-L a wav as to aJware remain in a vertical 
position. 

Id the field, the nerk of tlie Duimal whose blood was to be exam- 
iii*'d, was shavi^n witli l^^iiif*.^ or i-a/^jf, thortnighly scrubbed witli 
fioap and water, followed by alcnhn! and corpcwive sublimate. By 
means of a knife whifli had been rtterilized imuiediJitely before in 
the flame, a small cut was made in the shaved sterilized akin over 
the jugular vein. The needle wbii*h was attached to the D«sb by 
means of the rubber tube was withdrawa from itn test tuhe and 
thrust throu^'h the rut iu tlie skin into the jupiilur vein. The 
air in the tlask was exhausted by fcut^king ui>on the short glass tube 
which had been phi^^ged witli rotton, whereupon tJie blood llowed 
directly fi'om Ihe vein iiiro the tlask, and by gently shaking was 
tliorou^'hly mixed with the broth tln^mu eonlained. This dilnted 
the blood and reduced to some extent its bactericidal powera. ordi- 
narily increased during coagulation. After the withdrawal of ubout 
10 to 20 c. c. of blood,* the rubber tube connecting the needle and 
flask was pinciiPd with the fingers, and the end which fitted over 
the buit of the needle removed. Reversing the process Uy which 
the blood hod been withdrawn from the vein and blowing through 
the short plugged glass tube, the blood which remained in the rub- 
ber tube and in the glass tube leading lc the bottom of the flask, 
was expelled. When the mixed broth and blood appeared in this 
tube at the constricted bent portion above the rnhber stopjier, heat 
was applied from a blast himp, and the tube herrnetically sealed. 
At the constricted portion of the other tube, i. e., below the bulb 
containing the cotton slop]»er, the glass was also heirnetically 
seuled in the flame. The use of a rubber tube between the needle 
and the glass tube, as also the use of a small piece of rubber tube 
attached to the month piece, avoided the danger of accident, due to 
movement of the horse, and the method was employed throughout 
the inyeHtigation with great satisfaction. 

The sealed flask was brought to the laboratory for incubation 
and examination. Hnbcultnrea were made from it. where micro- 
organisms were found to develop. 

Where swellings were found, such as upon the bE'east, neck or 
in the joints, either by meau^* of one of these blood culture flasks, or 
a sterile glass pifette, fluid was collected in an aseptic way, mixed 
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witb A large quantity of broth and brought to the laboi-atorj- and 
examined for niifTo-orgiiniBius, In one or two iuBlaDvea. also unne 
wa« t'olleoted during urination in a ^tc^rile rec^jptaole, nnd mixed 
with large i|i]atititiea of broth aod jni^uhated. The lu'iue was also 
esiiuiiaed more th:in om-^j cbeiiiically. Tbe delaj in traneit ren- 
deivd the ex^Tniiuition of less vuhie. 

5. Autapaies. — Where the aitimala hfid died before the arrii'al 
of the pejn-esentativefi of this hoard, unii-fis initrcfartion was already 
advaoeed, an Ruto|irtj' wan held. In most insfantet*. however, rts 
already stated, the animals were killed, either by bleediDg or shoot- 
ing' ill the head, iind the jnitopHy immediately |M*rforined. Careful 
observatinus wt-re made for the pi-esenee of swellinjcs, suheutaneons 
hemorrhages and those situated between the luuarleg and fnacia* 
nnd on the morons KiirfiU'es. Notes were taken of ail gros« findings. 
3tTateria]H were collected for examination fi-om all tiasues which 
showed microBcopic change and were pi'eBei'ved, as a tontine, in the 
three fixatives, 10 j*er cent formalla* llfi per <'eiit alcohol and Zenk- 
ere lluid. In udditlou. as a routiue, apecimena of tht- various ris- 
i-era were always taken. lElncid smears and smears from the lluidfi 
found in the diift-rent euvilifs. and pas and other pathological 
exudates were made, as well a& of the various organs of which small 
specimens were fixed, as alwady noted. The making of direct 
smears ref]iiired care to prevent the dei»oi*it of diiit, and they had 
also to be protected against tlies, during the summer months. 
'VMiere it had been impossible to collect urine or blood during life, 
these materialfl were collet-ltd at a^it'ifisy, so as to permit of micro- 
scopic, cultural and chemical cxaminatious. 

After the firtjt few examinatioiiiit, when it had been fonnd possi 
ble to demonstrate micro-organ iam^ in all the cases, leas attention 
was paid to the search for blood parasites and every care taken tn 
invej*tigate thoroughly the possibility of bacterial infeclion- 

CuUnres were taken as a rule in the following wcy. and it fre- 
quently became necessaiy, in order lo secure a satisfactory culture. 
to Batritice the trross or microscopic specimens during the burning 
of the exterior. 

(a) Cultures were made fmni the contents of abeceaBes, or from 
o?dematous or hemorrhagit' areas^ as tbey wei-e found subcutan- 
eously tietween tbe muscles, or in the iTniphatics. Tbe procedure 
was to thoroughly burn the exposed surface by means of a gasoline 
blast lamp. Tbe material, if iiuid» was collected by means of a 
sterile pipette, into tbe mouth piece of which cotton had been in- 
serted before it was sterilized, the other small free Pud having been 
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sealed in the flame. The sealed end was broken off, the elonder 
tube, BteriHxed by heat wilh the bhiPt lamp, wiie Uu-uhL through the 
burnt **ut(?i" yiirfai'e of an nbeepcis, or other rolleetioo «f lliiid, and 
the material drawn into the pipette in confliderable qaantily, wbere- 
apon a few drops, eonietimea as inueh as 5 e, e.» were b^owo into 
tubes routainiii^ iiutriont broth, and upon the surface of apar and 
eerum. Throujrhout these invest igatione, dopenUence was placed 
upon the upe of broth fultures. it beinp found possible In carry 
tubes of brolb iu an upright pohition without serious im'ouveaience. 
In the case of iPdematouB tifisu*j8 or solid niatei-inls, very fre- 
quently a fiinali portion wna ^ut off with sleriliKod si-issoi-.j. afl<'r the 
Burface had been ilamed thoroughly, and the piece dropped directly 
into broth. Smears for mieroseopic examination were made at the 
same time. In a few eases where the blond pip.?ttes were not at the 
monient availahle, t^wnbf; ft'ere used for (■ollerting tbp matorial from 
oedematouB areas or ahseeRsea. After thornnghlj fiamin;; tlio sup- 
fsee, and iiieisiiig it by Tueons of a hot knife, iv sterile swab waa 
thrust into the interior and thoroughly imjirppnatpd with the tliiids. 
H was then fnimediately shaken out into tubes of hro(b and then 
nat'd for wiping nvt-r Ihe surfHoe of agar and seruni tuhes. 

Ib) Cultures from joints were made in a similar mannep to 
those doflcrihed above, 

((.') In car^e of the jtlpural. pericardial and peritoneal cavities, 

[.before openiuK. the outer surface waa thoroughly seared, and by 

f^means of a pipette Ibe Huid was withdrawn and a fairly lartre quan- 

tity, i- e., from 1 to 5 c. c. blown into 5 to 10 c i-, of broth, and a 

few drops npon the surface of agar and eerom tubes. Friue was 

collected oil more llian one oceaBion by the mme process. 

(d) Hlood cultures were alwjiys made at autopsy, even though 
they had beeu collected before the death of the animal. A pipette 
was used for this purpose, and after searing the epicardium the 
pipette wns tbruet either tbroiigli the heart wall into the cavity, or 
where the larj;*^ vessels bad alr-eady been cat, and danger of coatam- 
iuation was feared, a branch of tlie coronary vein was selected and 
several c, c. of blood was drawn up into the pipette, and from 1 to 
5 c. c- blown out into 5 to 10 c, c. of brolb. It should be mentioned 
that pipettes were used for collecting blood, j>us, joint ttaid, urine. 
bile or other 8iicb llnids. After the brotli, senim and agar cultureH 
were made, bolb ends of the |iij>etfe were fused in the blast lamp, 
and it was brought with the cultiin^ to the laboratory', 

(e) In the ease of the luay;s, liver, spleeu. kidneys, heart wall, 
spinal cord, etc., either before the removal of the organs, or iiumedi- 
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ately alter their removal, tlie outside was thoroughly seared and a 
puneture made by u kniTe which had beeu iiuiiifOisitel.v before tlwir- 
oughly llanied. Br Tiieaus of a swab, broth, serum ami a^ar niltures 
were iaoculated, aud tover j;la?« smeara weie made from the oat 
edges of Ibe speeimens remuved for mit-roscopic exttiuinatioii before 
tbe^v were put into lixutive. 

From the fore|i!:i>i[i(^. it is aiipai-ent that a fairlv well equipped 
traveling*: laboratory wa** lairied iu all eases, and it was neee&sajy 
to select with sonie caiv the sile at whit-h the autn[:>sy was ta he 
perforuu-d, us shelter from the wiud was ueii'ssary to some degree^ 
and it was rery desirable that the auimnl be buried at the fipot 
where the autopsy was held. This point was kept In uiind a& much 
aa pos»il>le, iu order to impress upon tlie owners the necessity for 
the protection of well animale upon the place- Some attempt at 
photographing affeeted animals, and barns, and snrrouudiDgd in 
infected districts wa& made, but without a great deal of succees. 

6. Upon returning to the laboratory, the notes made in the 
field were immediately gone into, a full deftcription of the tlinicul 
aapoeta and what w*is fouud at auti>[)*^y and everything whirh had 
been done warf placed upon record. Materials whit-h had been gath- 
ered were subjected to a routine examination, as follows: 

(a) All the cultui-es made daring life, or at autopiiy were placed 
in the incubator for 24 hours, and then examined, to see if growth 
had take place. If no change could be observed they wert^ jilaced 
in the incubator for some further time ond again examined uiucro- 
Bcopieully and microscopically. 

Iu the case of cultures made from fluids^ such as blood, although 
no growth seemed to develop for several days, ou more Than one 
OceaBioQ it was found thnt laier growth conld be observed where 
all poflflibility of cnntnuiiuation could he eliminat»^l. This starves 
to sliow tlie hactericiclal properties of blood aud body tlnid<i. 

(b) In all ca»aes the original ciiltiirea were examined for purity- 
and by streaking out, plating and other methods, tlie various bac- 
teria were isolated. On many occaeious, hy going hack to tbe 
original cultures, tbe presence of an organism which had esenped 
attention in the ifiolation work was fouud. If il had not b*fn for 
this method, it is likely that iu eertaln of the examinatious, notably 
CaseB 9-1041. 3. vquisipticus would hare been overlooked, owing 
to the fact that B^ pf/roifcuen fqinjtua was very abundant. 

(r) In tlie identiliciUion of barterian their morphology, methoda 
of Btaining, motility and spore formation were all carefully noted; 
their cultural characteristics in the common media, such as brolh. 
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agar, eemni* peJatine, Dunham's |>eptonc ©olntion and potato were 
ob«ervt*d. Oud and arid funiiatioD with thi' pugnrs, di'-sti'opt^, nifll- 
toei-s luflopc* and s;icoharoBo were tt-atod. The pretH^nr*? of indol 
was looked fur and the results recorded, as also the action upon 
milk and liiimiB milk. In determining the piitlio^ene^ii^, varlouB 
hvboratoiy unimal^ were need, but iafonnation coneei-nin/^ (liifl will 
be fonnd under " Pa t hog en eels *^ in a deaeription of the mit^ro-organ- 
i«in«. B. rquifn'jttiriis and H, ptfrogvnvg i'qninHs, and nnder "Experi- 
mental TnveHtifjntiouH." 

(d) In order to determine the teltitionsbiji of the vurioua bac- 
teria fotiiid. to tliiw diMiase-Viirioiis aninial», inelinlirg h^irsos, swine, 
dog^ ralibitM, jj;i]inea pigs, pigeons, ete.» were used for inoculation. 

Attempts were made to exfrnet toxines, and full notefi, including 
flaily or hourly olmervjitinnw upon tlie aymptoms, and in the cjise of 
boFHei^, blood counts, teuii»enituree. etc,» etc.. were recorded. A 
fuller description of this will be found under "Esperiniertal Inves- 
tigatioDB/' 



DETAILED REPORT OF EXAMINATION OF CASES OF "9WAMP FK\'BH." 

Tile following la a detailed report of the examination of rjasea of 
"Swamp Fifver": 

Outbreaks I. and II. 

Cflwa 1-5, 1), l\\ 18, BiUi^mi, Polk Co.— Nov. 2, 1901, Dra» Brim- 
ball and Wilson visited Beltnimi, Minn., on a report of the pres- 
ence nf swamp fever received (hrou^b the local town cliuirman, Mr. 
Gallii'ksen, and made iniiulries cuuceruing and lollecled specimen 
from five supposed cases of the disease. The dinease has been 
prevalent in tlie neigliborhood for several yeiira and a smull out- 
break usually occurs each flpriij|^% from April It* May, fidlowed by a 
partial or complete cessation of the disease during June and July 
and then a second and larger outbreak begins in August, and ex- 
teDds ibrougbout t^eptember and October until cold weather inter- 
venes. The country in the vicinity is in the midst of the Bed River 
Valley, i^ e, ohl liake Agassi/, basin, and is consequently quite fiat. 
The Sand Rivnr Howa near the town, und both spring and fall fre- 
(jnently overflows its banks. It sinks into a marsh west of Bel- 
trami. Many of the cases were t*nid to have occurred in boraes 
i^hich were in low pasture iin land which had recently been over- 
flowed by the river. This, however, was not true in nil cases, one 
man. Mr M.^ having lost a number of horses last fall with the dis- 
I'ase, and none of them had been on low pasture, i. e,, on ground 
overflowed by the rivet- 
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Mr S. had three liorBes sick at the time of lliis esaiumation* yet 
on Ilia fiirni wsis no low |;i-oini<). aud two of the lior»fH had not been 
runniu^^ in pasture of any kiLd fur several nu^ntha before they be- 
came aidi. Ml". O.s mare, whii^-h was nick at the timu i»r this exami- 
Dation Lad not been in puature fur Sf veral mouths, though u brauL'h 
of the river J"an thi-ough Mi\ O.'s farm. Aniuiale of all ages were 
affei^led, Previoua good hfallh or good condition aeema not to be a 
factor iu determiniug outbreaks. 

The first symptoms noticed are usnally moping or ''dumpisli- 
ness" on the part of the animals. They begin to he weak, par- 
ticularly in the hind legs, rapidly lose tiesh thongb conauiuing 
lar;;*" (inantities of food, sinre in most rases the appetite is re- 
tained until the very laat. Bom*? of the animals become mere 
skeletons in two weeks after the onset of symptoms; in others, the 
disease is nincL slower, running four to six weeks or as many 
months before the auimal finally goes down* In some cases re- 
covery occurs before the animal becomes so weak as to need help 
in getting up. When once the animal is down as a rule it dies 
within a wt'ck or two. Tb<^ membranes appear to be very pale, and 
the blood is reported to bo very light colored or almost abaent en- 
tirely. 

Direct coverelip preparations were obtained from ^v^ animals. 
Ctisv 1 — Mr, O.'b mare eick two and a half days. Case 2 — Mr. &,"a 
colt sifk obe oiontli flud barely able to stand whi^n specimen was 
taken. Cone 3 — ^Mr. S.'a colt sirk one month, but not so ill aa (2). 
Tow i^ — Mr. fl/s black mare sick two we^ke, not very ill and apt>ar- 
ently recovering. C/tnv 5 — 'Mr. S.'h browu mare sit-k only a few- 
days. No symiitoiiiH except "dnmpishuefts,'* May not liar^ the 
diseaap. 

Five coverslip preparations were taker from each animal. 
These were fixed in the finme and two from each animal stained 
with eoBin and methylene blue. Xo bacteria were found present 
on any of the coverslips except in one of the two of Mr. S/s eolts (3). 
This had apparently not heen suftiCLently fixed in the Hame and 
bacteria may have multiplied on it. 

Direct roveralip preparations from each animal were also 
ataim^d with Xocbfa modifii^ation of Romanowski's eosia-mpthy- 
lene blue stain for malarial orffanisms. No fnreicn organisms 
were found in the bodiea of any of the red cells. The leneocytes 
appeared to he very muuh increased in nnmber in proportion to the 
red cells, though they were not counted- The coarsely grannlar 
osyphile cells were especially namerous in the Bpecimena from Case 




H'»r-f Imrii of Mr, Wm. H— , oTit' inllenorTh of Boltrnini, Bi'hiad the linm fhi* 

jurdwsa nitlicr li>w nod luigs;^. hut Mr. S wns const fucilngn drain nail flIlinK. m 

■^ to irbT^nlf tliia difflcnltj- Tlie buuBi- Ls in fTQni uml t" tlit^ U'fl iffj b ril^r*! windy 
knoM- A flowLDtr wf'l] iiffor the iioint from which th» pboto^mph waa ttLk^n gWta 
riM- to & dntnl] i.-reek whiih keup9 tliB Borronndln)^ Uach lium Id a mther bcit-gr ^00- 
dltion owing to tho dataena of the land. lC>Ucbrc&lG It'} 
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■4. It may be noted tliat Una Jintmal bad on hei cliest, at the 
time the specimen was taken, a large ^'bimch;' evidently an abscess 
containing pus. 

yoY. IIJ. 1001, Drs. ItriniLaH and Wilson again visited IIil' farm 
of Mr, S., one mile norlh of Beltrami, Minn., to insjieot Case 3. 
The farm is flat, covered for tht- must part with the rich black 
U>iim of the Red River Valley, bi^t on the southwest ciniier in the 
direrti*>n of the Siind river is a gravel and sand ridge. The 
water is obtained from a llowinj^ \vi?ll between the barna and the 
dwelling house. Everytbini,^ about the farm showed signs of care- 
ful pupt^rvision and prosperity. The horse stable wa» floored, 
and, although both horse and cow barns were situated on rela- 
tively low ;*roiind> provision was beia^ made for raisinj^ iind drain- 
ing the barnyai-d. Some idea of the character of <]ie litahUng ae- 
ro ninioda I ions may be obtained from the out No. 1. 

The colt noted above as <'ase 2 had been sick about six weeks, 
and had grown gradually worse since the prevbus visit, November 
2d- When seen Noveml>er HUh Ite was down and unable to rise, 
Tlie aninjal was killed by fthootin*: and a complete autopsy made. 

On renioving th*? skin a few small petechial, heniorrluigic areas 
were found about the shoulder and groin. The right hind hock 
was considerably enlarged, the synovial iiienibraiie beinf^ puffy 
and fltled with a cloudy, Btraw-coloi-ed serum. The cephalic lobes 
of both lun^js were red, solid, airless and contained numerous pus 
eavitiei* from one-quarter to three inches in diameter. About the 
middle of the dorsal border of the left lung was an nbacess which 
bound down Ibe pleura to the tissue ventral to the spinal t^lunm, 
involved the said tissue over an area of two or three inches and 
extended bftween the lateral pnn-ess of the vertebnp into tbe 
epinal canal, Tbe dura of the cord was apparently not involved, 
A few small hemorrhagic areas were scattered over the surface 
of the lieart, particularly over the auricles. The liver was ap- 
parently normal except somewhat congested. The spleen was 
enlarged, pale and firm. The kidneys were a trifle pale, but other- 
wise apparently normal. Tlie bladder was empty. 

Direct coverslip prepare ti*ins, broth and eernm cultures and 
portions of tissue in preservatives were collected from the liver, 
lung. hr)ck, spleen, anterior mediastinal gland, abscess of lung, 
<lor;4al abscess and blcod fi'ont the carotid artery. 

Direct coverslip preparations from the various sources noted 
aKove were stained with eosin and methylene blue, and on ex* 
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ammatioB ehowpd tlie following bacteria: From the carotid ar- 
tery, lung, lung absceBS, liver, joint flnid (hock), anc! anterior 
mfdiaBtiual ^'laad, small diplococroid bacilli. PrepanitiooB from 
the pus from dorsal abst'eea showed small somewhat slender 
bacilli, not belted hut irregularly Btaining. TreparatioEs from Ih? 
spleen showed no bacteria. 

Onfjitial Broth Cultures. — From the carotid artery blood, liver 
and spleen showed no growth. From lung, hock fluid, anterior 
mediastinjil K^^i'id- J^^ifJ abseeas and dorsal abacee** showed small 
diplocorcoid baLMlli, belted. In addition the cultures from the 
mediiiBtinnl gland shuwed chains of coed in pairs. That from the 
dorsal obstess showed slender bacilli fionietimes in pairs and oc- 
caaionally in longur chaine. 

Original ^ertim Cvitun'8. — No growth occurred on the serum 
eultnrefl from tlie spleen. Serum cultures fr(»m the doi'sal abscess 
developed only colon-like bacilli. From all of the other sources 
mentioned above cultures showed the small dipUx^occoid bacilli 
noted above. In addition, one colony of white staphylococcua 
was found on one serum culture from the anterior mediastinal 
gland. 

Single colonies were picked from serum cultures from the 
various pources, except spleen and dorsal aHscess, and grown on 
seruiD and tben in broth. As a result, from the Jung, liver, hock, 
carotid blood and lung abaceHs, a small diplococcoid belted bacillus 
was isolated in purity. It provt^d to be non-uiotile. noiitSram 
staining and otherwise indistinguishable morphologically from B, 
borifiptirun. This strain of B. equifif^pticus idescription pag:e 342) 
was found virulent f<ir rabbits when tested several months later. 

Blood was collected from the carotid artery and mixed vith 
Toisson s fluid, brought to the laboratory and the red count made* 
Red cells were 5,120,00(1 i>er c, c. 

Nov. J(i, 1901, Drs. llrimball and Wilson examined and col- 
lected specimens of blood for cell counting from the animal noted 
in the first report as colt Xo, 3. This animal hud been sick about 
two months, and was apparently on the load to recovery. Blood 
was collected for the red and white count and brought to the 
laboratory. Hed blood count of blood collected November IGth 
was 4,839,000 per c, c. Tlie white blood count was not made. 

On July 24, 1902, Drs. Briuihall and Wesbrook arrived in Bel- 
trami in response to telegrams sent by Mr, Wm. R. Mr K, had 
thirty lioraeK and had lost ten within a period of a little over n 
year, with symptoms which would seem to indicate that for the 



STATE BOARD OF HEALTH. 



270 



most part tLty died of the name disease. \li\ one animal a possi- 
ble history of tetamiB was obtained.) Mr, S, bad lost tiiree liorsefl 
alrwidy this .veur, aod several nei^^bbote bad aleo lost borsea, or 
had them at that time sirk with appareotiy tbe same disease ao far 
as the bistoriea could be obtained. 

On July «4th two animals were fonud siek. One of tbeae waa 
killed, and will he referred to ae Case No- 9- The second one, Case 
No. 10, was exauiined and *^peeiinens taken from it, 

fUisr 9 was a brown filly with white face, rising two years old. 
Hbe bad been noticed ailing for three weeks, and was foimd lying 
down and unable to rise, 8he was ffE-eatly emaciated^ but showed 
oonsiderable oedema in the ti:luteal re^fion, more particularly of tbe 
ri^ht bind \o^. There was marked swi'llin^- extending from the left 
hock to hip» great pallor of the mucous membranes of the eye and 
UKmth, rolae, M); teiu|ieratnre when first obsened, lOSJ*^ F. Ap- 
petite very good, A suitable place for work was prepared on a 
Hpot where the ammal could afterwards be buried. Tbe animal 
was drajfged on a Btone boat to this place, and during the journey 
reached out and ate grass by the wayside, Examioations were 
made of tbe blood collected from the jugular vein dmuu|^ the fore- 
noon, vis., for about four boura. 

Blood coagulated very quickly, and wlien flowing fi\>ni the ar- 
tery was mucli lighter in color Iban usual. Haemoglobin, iJO (Tall- 
quist), 52 (Ton Fleiscbel), but even witb yellow light tbe blood 
was much lighter than tbe bar, and could not be quite matobed. 
A blood count was impossible, owing to an accident to tbe 
Ji*emocytometers. Mitroecopic examinationB of fresh prepara- 
tions showed cells which were of no gieater diameter than one- 
fourth to onedfth the size of the normal red cell. Others were 
seen which were twice the normal size. There was great variation 
also in shape. No bacteria were encountered, and nothing re- 
sembling any of the known ha^matoKoa or filaria was found. 

Culture, — By means of n sterile pipette about tive c. c. of blood 
was collected fi^ni the jugular a« it spurted in a large stream- 
Tbis was placed in a fiaak containing 50 c. c. of sterile brotU and 
was sealed in the tlame of a blaat lamp. Tbe animal was bled to 
deatb by severing tbe right carotid artery and an autopsy held 
immediately, 

Aufopjif/. — Absence of subcutaneous fat made sktiming very 
ditlicult. As the skin was removed hemorrhages and a jelly-like 
cedemn over ri^rht hip and around root of tail wei-e seen. In tbe 
right gluteal region was a large abscess irregular in outline and 
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coutainiDg about six litres of eiii'dv, liglit yellow pus. The abscess 
verged on tbe right hip joint, nearly involved the rectum, extended 
along the iliac vesHels, i-ausiug a thrombus of the rijht iliar veiD. 
and pi-eBcnted in the sacral ivgiou beueatli the peritoneum^ where 
it caused a biilj-iug. Over this bulging the connective tissue was 
infiltrated with a I'lear, yellowiwh fluid, so tliat between the peri- 
toneal aurfaee tfod the abscess there was about one to one and a 
half iuthes of a jelly-like material. 

The I'ight hip joint showed intliinnuation and iutJltrariou behind 
the capsule^ especially on the aspect towards the abscess. Par- 
ticloB of librin and a small blood clot were present. 

The left hind leg, which was very greatly swollen^ showed on 
skinning, in the sciatic region especially^ a clear, yellowish, gela- 
tiEous infiltration of the superficial connective tissue extending 
from the hock to the jjelvia and sarroiinding the whole leg. On 
cutting into this, yellowiyh red tiorru'i, apparently hemorrhagic in 
character, were found exteudini; ;ilong the int^r-iiiusL-ular septum 
parallel to the inner aspect of tibia. 

In the left sciatic region a large abscess which held about 
1,000 c. c. of a fluid, reddi&li yellow pus (probably hemorrhagic! 
was encountered. In this was found a rounded hemorrhagic mass 
which somewhat resembled a lymph ^land one and one-half inches 
byoye-lialf inch in sixe. The left hip joint showed heniorrliageB 
around capsule, and was purulent witliin the capsule. The right 
hoik was ;jreatly swollen, and contained a large quantity of straw- 
coloi-ed fluid. 

Abdomen, — The mesentery of both large and small intestines, 
and capsales of the right l^idney and spleen, showed patches of 
hemorrhagic intiltration irregular in size. A chain of hemorrhagic 
lymph glands extended from ileum to right kidney. The spleeD 
and liver seemed normal, hut were somewhat bloodless. Kidneys 
were pale, swollen and showed parencliyniatou& nephritis, 

Thoiax> — The iunga were stippled on the surface with miuute 
reddish spots. The npicesi weie red^ solid, somewhat depressed^ 
and studded all over with abscesses varying in sisie from a pea to 
a marble. The ai>ex of the right lung was involved over an area 
of about four by Ave inches, the left somewhat less. In the other 
portions of the lung were three or four hemorrhagic solid areas 
from about one-half to one inch in diameter. The i>erieiirdiuni 
coutained a considerable [quantity of a dear strnW'Colored fluid, 
No hemorrhages were seen. The heart was tightly cnutractedK 
The muscle was pale, aud one of the leaflets of the mitral valve 
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wafl heiuorrhfi^if and (pdeoiatous. The »^piiial cord was very 
white, and tlie gray Bubstance did not stand oat in marked i-on- 

Irast, 

Sporinieus for histological exauiination were colleeled from 
\a) hemorrhagic art»a along intci-niiusiular septum, left hind leg. 
(b) Itijuiidc<l hfinon-ha^'ic area of lymph gland in aben-ss on left 
popliteal region, ici Hemorrha*;ic Ivmph fflaud from small iii- 
teetine. (d) A[»ex of ri^^bt lung, (e) Spleen, (f) Liver, (g) Kid- 
ney* These were preserved iu the uwual way. 

Caltures takeu at autopsy ^ave the folbM'ia;^ results: 

B> vquinrptu'itM (for description see |>age ;U2) was obtained 
from an a^deniatous area of the popliteal regitio ami from the 
jugular blood. B. pifmtfvncf* etjttiiiitJi (for deacription see page 34(») 
was obtained from an cedematous area of the popliteal region, an 
(i&denintouf^ ait^a of tbe left thigh, ju(;ular blood, the peritonenm, 
the peritoneal gland. The sjtleen, the liver and the kidney. 

B. t'oli foinmuiiin was obtained from an o^dematouM area of the 
popliteal region, an i^^domatoiiH area of the left thigh, from an ab- 
scess of the right hip, an nbsoeas of the sciatic re^'ion, Iht perito- 
neum, the peritoneal gland and the spleen. 

A atreptococccB was obtained from the joint fluid aud abscess 
of the rijjbt hip. Stnpbyloeocci were fnniid in the pleural cavity 
and in the liver. Unidentitied bacilli were found in an ledeinatous 
area of tbe left thigh, tbe peritoneum, jufpilar blood, lung, peri- 
toneal gland, liver and spinal cord. 

Case 10.— Ulue roan tilly, two years six months old. Had been 
»ick for two or three weeks on July 24th, when first seen by Drs. 
Brimhall and Wi^sbroiik. Very gn^atly emaciated: showed pallor 
of mucous niembraneB and great weakness in hind lej;s, TemiJera- 
ture 102.5*^ when seen at 7 a. m. At 7 p. m, an area over the rij^ht 
jugular vein was shaven, sterfliKed with eorrosive snblimate, and 
by means of a large freshly boiled iiyfu»deruiic syrin^re about 3 to 5 
r, c- of blood was withdrawn, and mixed with about 50 c» c. of- 
sterile broth in a flask and hernietieally staled. 

na*mf»gIobin test (Tallrjuist^ 50 to KO: fFleischlf, 55. Red blood 
cells, 2,0(»8,000; lencocytew. 422.000. Hrougbt to laboratory— ile lay 
ot 18 hoars. 

Examination of the blood showed great poikiloeytoais. Blood 
smears were dried and some frewh preparations made for exanjiaa- 
tions the nest day in the laboratory, but they spoiled in transit. 
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August let the colt was again examined. It did not Beein aiij- 
weaTier. The neck was ehaven, and by means of a hvpodcrmiR 
!i<?C(l!e antl a nibbi-r title and ^lass bulb about 5 to 10 c. <\ of blood 
was i-'olk'^'ted and mixed with 50 c. c. of broth. The flask broke, 
btt as murh of the material as could be saved was brought to the 
laboratory in four jiipetteFi, from ncHie of which was a growth ob- 
tained. >'o bUmd couut made, 

Autf. 1!^ ^^►2.— On this date Mr. S. had consented to the killing 
of the coH, whii'h was very much weaker and thinner than when 
before seen. He stated that the colt was fiick a year ago, but had 
refrained its ricRh and appeared to recover during tLe winter. At 
thia date it-had been sick about fivi' weeks. Emaciation was ex- 
treme, though the appetite wuh good. Its attHiide was that of 
(lejei'tion, and it appeared to move with dit!Elcultir. Mucous mem- 
braiiea were very pmie; a small uJrer on the lower Up. quite com- 
parable to those in Casf'S 14 and 15 (si^e paRes ^;t and 39<j), was 
found. Temperature 103'^ (before collecting blood culture); 102.5" 
(aft*^r collecting hlood cnlturei; pulse *M> (after collecting blood 
culture); respiration 38 {after collecting blood culture). 

At tirst it was decider! not to kill the borse but to bring him 
down for deQKm**1ralioa before the American Veterinary Medical 
Association at its meeting in Minneapolis. Therefore, bloo<l 
cultures and blood for luicrosiopic and other examinatious were 
collected as follows: 

(II Dloud culture in tiaak, see below. 

\2) lllood coagulated in test tube for Widal reaction. 

{^> Blood smears for staining. 

Ha'mofilobin test (Talh]Uistl, 40. 

l*lood rouni. Ked blood cells, 1,252,000; lencocytes, 12,000 
(counted August -Istj. 

At about (i o'clr*ck the colt had fallen down in the stall and was 
unable to rise; the pulse and respiration. bad gone up very greatly 
with the fltruggles, and it was decided to kill it. 

AnfopHif. — (Hrs- ItriuihEilt and \^"e8b^ook^. At G:W p. m. Au- 
gust l!)th_ Extreme emaciation; no subtutaneous fat; possibly 
a few BubcutaneouH hemorrhages on the right aide. This may 
have been due to dragging through the barn. 

Joints showed no swelliug, hemorrhage or pus. though from 
the left hip joint a great deal of Huid escaped. This showed some 
fibrin Ilocculi, In the adductor nniHi-lea of both hipa were hemor- 
rhagic areaa. In the extensor mimcle of the right hip was an nb- 
scesa about three inches long and one-half inch in diameter and 




"SWAMP FJCVER" CASK SO. 1(1, 

Oolt, two and otr-lulf ji-ir» old, U-loDgLDtr (oMr. Wm. tf . who Uvfiii one oiUe 

north of Bellnmi. Minn^n tnd whn hu lost ten horiuti^ This ■nininl had tw*en r^ick 
■boul BDTon wix-Ieh oq lht> Uaf tbt.> pbolcirrapli wai takeo lAu^- 11*, IWii- LaleF In lh« 
cIaj thtt colt fell down, wuanAhlti tu rive.ftiitlwu therefore shot and jlh Aatopdjr hfild, 
lSe«[H>seS8B^) 



STATB BOAHD OF HEALTH, 



285 



BhowInK « well marked wsill. HemorrhageB were preaem in tlie 
muscles surrounding it, 

III the belly wull, between the peritoneum and the muscular 
coat in the nei^bboHiLiod of the umbilicus, the tiseues were inJil- 
trated wirh pus in ii Hat la_ver, which did not coram nnirate with the 
peritoneum nor open on the skin. There were hemorrhages in the 
eame vicinity. 

Thorax. — Anterior mediastinum showed masfies of swollen and 
betnorrha^o lymph glands; pericardium filled with an amher col- 
ored tluid (about one litre). 

Heart showed yellowish cedema in the anru"ulo-ventri<ular 
groove, following the coronary arteries* This was about two inches 
in width, and in the thickest portions was possibly one-half inch 
lhi<'k. The heart wall was aua^inic. light colored, and may poasilly 
show fatty degeneration on microscopic examination, I'nder the 
endocnrdiiim were a few small hemorrhagic areas in the li*ft ven- 
tricle. 

The pleura showed no exudate, Lun;:s pink throughout except 
for the presence of five or six sraall purplish, hemorrhagic areas 
Along the lower border. There was ao 6tipplin<r; no pnenmooia; 
no pus. In the cut surface some of the lobules seemed to he more 
or less solidified wilh hemorrlia^'es* though, except for those men- 
tioned, they did not show on the pleural surface. 

Diaphragm* normal. 

Abdomen. — Intense peritonitis, almost as mark^ as in Tase 
11 (see page 2110). Flakes of fibrin covered all the viscera. 

C<>eliac axis occluded by organized thrombus surrounded by a 
dense mass of hard connective tissue two or three inches in 
diameter. 

Hemorrhafjes of the peritoneal surface of caecum. Many 
small, round worms wei-e fouud on the inner coat of the caecum. 
The lymph ^landa cif the mesentery and those next the spleen and 
kidney were very prcally enlarged and hemorrhagic. 

Liver ver>' much enlarged, pale and showing an apparently 
acute parenchymatous hepatitis. The surface covered with Hakes 
of fibrin adherent to the capsule. 

Spleen somewhat enlarged. Covered with exudate in masses: 
firmer than normal and showing apparent increase of the inter- 
stitial tissue and thickness of capsule. No hemorrhages were ap- 
parent. At the apex of the spleen was an abscess, globular in 
aba[»e and about two and one-half inches in diameter* Tbis was 
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firmly walked off from the spleen and waa adherent to tbe perito- 
neum iioap tlie left kidney. Here was a large area of hemorrhage. 

Kidneys were swollen, pale and resembliuj; tUose in acute 
part'Uihyiuatoua uepbritiH. Capsules stripped easily. There was 
hemorrliage in the eapaule of the left kidney^ coutlgr'ious to the 
area in the peritoneum where the abscess of tlif spleen impinged. 
On seriion llie tortex of the kidney was very greatly increased 
in thickness and paler than usuaL 

Bladder waa eaipty. and on the peritoneal surface of the left 
Hide showed a hemorrhagic area about one and one-half by tw(> 
and tine-balf inthea- 

Tissues f<ir histolojrical examination were colleetetl from (1) 
epleen, {2} heart muscle, (3) anterior mediastinal lymph gland, (4) 
liver, (5) left kidney, {(t) hemoiThagie area, lung margin, tT) hemo^ 
rhagic area, adductor muscle, left hip and iS) abscess wall, right 
hip. These were preserved in the usual fixatives- 
Direct eoverslip preparations were made from il) jugular 
bluod, {2} peritoneal lluid, (3) pericardial iiuid, (4) left hip joint 
fluid. ^5| spleen, (C) abscess nf spleen, (7) abscess belly walL 

OuUures were made from [l] jugular blood, \2) heart's blood, 
(3) peritoneal lluid, (4) lung, (5) liver, ifS) spleen, {7) left kidney, (8) 
hemorrhagic lymph gland, (S) ri^jht hip joint :inil ilO) abscess of 
spleen. 

The cultural findings were as follows; 

B. rqiiiicpHcus was found in an abscess of the spleen, hip joint 
heart's blood, wpleen and liver, B. litfiVfiataa njuinnJi was found in 
an abscess of the spleen. Staphylor-ocei were present iu the hip 
joint fluid. A large, Oriim-staining spore-bearing bucillus wa» 
present in the spleen abscess, heart's bh»od, jugular blood. lan^t 
peritoneum, peritoneal gland, spleen, liver and kidney. 

Case 18. — This case waa tlrwt seen by Drw. Hrimimll and Wes- 
brt*ok An^. HI. VdO'2. The animal waa a black mare four years 
old, stated by Mr. S. to have been sick last year when she had an 
abscess between the front legs. There was still thickening in this 
region, although in other res]>ects the animal seemed to have mado 
a perfei't recover;?, and was fat and sleek. She had, however, :t 
marked swinging g'lit in lier liiud legs, and Mr S. hesitated about 
putting her to work for fear she would "go all to pieces." Be 
had tried to work her this year, but she seemed unable to stand 
it, and he feared a relapse of the disease^ 

From this animal blood was collected by means of an aspirating: 
needle in the test tube, aUowed to clot and the serum used for 
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Wi(jal reftotion. Temperature, IWAV^ F. 
globin, ytl (Tfillqnist). 



Reepiratioii, IS, Hiemo- 



Outbreak IH. 

Brimlinll and WilHon Ps^iniified Jind collected a Bperimen of Iklood 
for red and wliit*? count from a mare, the property of Mf, K.. living 
BIX miles southwest of R**d Lsike FalU, Alinn. ThiB iinimal had 
beon sic-k but onr* week* and was apparenrly quite ill, exliihitiiiff 
flyinptoniB whirh the owner declared were exactly parnllel to those 
of an finininl which died about 4.^ Ikhjcs hf'r<»re on tlie pla'^f*, of 
eupposed ''swamp fever,'* The bod,T of the second animal was also 
opened, bnt was found to be in an advanced atate of decftmpoRi- 
tion. BO that no sppcimens were collected therefrom. 
R^^d cells were y.98S.U00 (?) per v. c. 

Outbreak IV. 

Case 7, Bt't^rftfle, Stcavns Co.— Nov. 23, 1901, Drs. Brimliall and 
WilBon visited tlie farm of Mr, ii-, three niileH south of Btdgmde, 
Minn., and niiide an autopsy on the body of a four-year-old horse 
wliich had died t!4 hours before. The uiiiiual hud been hauled out 
of the bflm to the open prairie immediately after its death. The 
weather was cold, and when the t»ody wat* opened dei-omposition 
wa» siarcely noticeable, (In removing the Kkin nf the upper side 
of the body a few small — about one-fourth inch in diameter — 
hemorrhapio areas were ftmnd subcutaneonsly and within the 
fascia. A few somewliat lai^ger areas were found between the 
shoulder and ribs. The lungs were markedly empliyaomatous. and 
showed in the cephalic lobes some email areas of eon^i^ewtion 
almost, if mit qnite, }iemorrlui;;iL\ The heart wall exhibited 
hemorrhagic ^reas beautifully marked, and from one-fourth inch 
tt> three ini'hes in diameter. The heart itself was hypertrophied, 

JJirect coverslip preparatiouiJ, broth aud serum cultures and 
finida and tissues were collected from the following sources: Peri- 
cardial tluid, anterior mediastinal gland, heart's blood, lun^, 
spleen, liver and urine. 

Direct coverslip preparations from the heart's blood, lung and 
anterior mediastinal ^iflud showed numerous Bujall diplococccid 
l»elted bacilli* indistinguishable morphologically from If. bovi^ep- 
Unm, Those from the liver and spleen showed only large s<]uai"e 
ended bacili in chains (putrefactive ?). Those from the joint duld 
Hhowed no bacteria. 
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Oiigrrml hroth and scrum cvJturcs were plaeed in the inoubator, 
«uppo8cd to be k^'pt at a tempt-rature of 37° C.^ but an iutense 
ovfrlieating of the room during tie Qiglit caused tbe temporature 
to reach il^ 0, No growth occurred in or on any of the cuUureB. 
Tbey were then removed from the incubator and let stand at room 
tcuiperGtm-e. When examined again after i8 hours a Fair grtjwth. 
had <ioveloped. 

It is probnble tlint this bai'illnn was B. cfjuinrptfcH9y alfhougli 
the studies were not carried further, and the cultures dieii out 
before pathogenoBie and cultural cliameleriBtics could be deter- 
mined. 

Outbreak V. 

dm- S, WifUc P. 0.. Red Ltike Co.— Through Mr. O, R, W^Tlie, 
Minn., information hud been received that Mr. E. A. H., living sii 
miles Hoiitliwest of Wvlie, bad "swamp fever" esJeting among bia 
horses, [lud was willinjr to permit an autojjsy and examiDation of 
one then suffering at that tiiue with the disease. 

i>n pJanuarv 201b Drs. UrimhiUI and AVesbroak visited Mr. H/s 
farm, UiUed the animal suffering with the disease, made autopsr 
and took specimens. 

Hiatory. — Since 181^5 Mr. H. has lost in all 15 animals with this 
disease, inrluding; the one killed on Januarv 2nth. These aninialft 
include those raised on his own place, as well as purrbasi*d ani- 
mals. Mr, H.'s bnildinfjB, which are good, thouj^h unpretentious, 
arc situated on the side of a gentle slope, the barn being within 
aboul 100 feet of o sniatl piece of Hwamp. ?^"ext the barn is a pig 
stye. Within L'O feel of the barn and between it and the house 
and about 100 feet from the swamp la the well. On the top of the 
slope or on the other aide of it, it is imjjosgiibie to obtain water 
within easy walking distance, according to Mr- H.*a account. 
The atalile was well arranged and reasonably clean wiUi n din 
floor. It showed evidence of having been recently whitewasbed. 
and Mr. H. gave an account of the steps taken for the renovation 
of the stable in his efforts to get rid of tbe disease. The bodie* 
of the animals which had succumbed to the disease had been dis- 
posed of by burying. The feed used consisted of native bay cut 
on low lying land, for the most part on another quarter se*'tion, 
a mile eouibweat of Mr. Wylie'a home. It was not tbe coarsest 
quality of swamp hay. but that cut from the edges of the swamp. 
Tlipre was no history of tbe use of musty or other unsuitable food, 
and oate were given in abuodaace. All animal bad been pastured 
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Tor \-ariable lengths of linn-. Mr. H/a iiietliod of looking after lis 
elock was epoken rjf Liglilj^ bv bis neighbors. No hisloij- of over- 
work or under feeding roulil be obraint'd. There seemed fo be au 
impn?8sion in the neiyhborbood iliat all liorses obiuiued or bred by 
Mr.H. were doomed to die of "swamp fever," and lie had seriously 
contemplated the awe of oxen. The dii^ense w:i» present on several 
iiei^liburiu^ furius, but no owe had" suffered To lUe same esteut as 
Mr. H. 

The disease as descrlbeii by Mi\ n. was eliroulc in oatiire; 
j)arox;^"smul fever; inereaee of ap^>etite; pallor of murous uietu- 
braue; loss of weight; weakness iu liind legs and tuniefactiou of 
thesobciitaneon*! tissues betweeu ibe fore ie^^H. exteLdtiiju: in wmie 
iu»1aiicea baek iiader tlie abdouieu. Aeeeut wa*< laid h|m>u {he 
weakness of the biiid legs aad areas of profuse sweatings ewi>ei'iany 
over tbe posterior half. Mr, H. also apuke of tlie great tbirst aud 
profuse diuresis. 

CUnical Notrv. — liny mare, about 1,200 pi>uDUs weight, aged 10 
years, bred b;v" Mr. H. — Thtre remaim'd in tbe burn ool.v oae horae 
<balf brother to this mare), wlueb had beea bred by Mr. II,, resiet- 
iDjC infection up to tbe present time, Tbe mare had been sick since 
midsummer, lf)01. Ate voraciously and drank greedily Ihrough- 
OQt disease; some loss of Heah; staring couditiou of the coat; evi- 
denees of sweating over the posterior half of the body; slight pal- 
lor of the conjunctival, buccal and lingual mucous menibraDes was 
observed. Temperature 10X° F. Pulse ii*. The weakness in the 
posterior limbs was very marked, and especially noticeable in 
Inrnin^, when the le^ became erosaed. In walkiuf; tbe toes of 
the hind feet werf drag^'ed. S'>oie slight ledema w^\t^ obst-Tved. 

The auima! was killed by a blow on the head at 1:30 p. m. Jan- 
uni-y 20th, d;>'iug vithout a struggle.* Immediately after falling 
several quarts of yellnwish eolon-d urine were voided- 

Autopsy. — SubcutaueouB and inter mueeular hemorrhages and 
o-den la- 
in the subcuTaneoUfl tissue between the fore legs was a 
hemorrhagic area showing some o>deiua and traces of thickening 
and showing traces of old hemorrhages in tbe yellowish or brown- 
ish color. This was possibly th<? ri^^mains of n birge swelling which 



'Th* body nf the animal was drawn on a Htonebaat Beveral hundred yflfdH and 
Mr H- wft* etven apecltlc Inaiructloni for Ua easy cremation. Directions wore 
nvep Ihal Ume be oprlnWed ploitllfuUy over the sroiind wb*re th* auiopBy had 
b»en made. 
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Mr» H, said had been present sume lime before. T^iider the cheat 
muBilt^ waa ftmniJ n Ji'f^per ln-morrbajjic art-a. 

In tlie ^ri>iii \y\iiA fmiiid an nr\fi\ aUv^'in^ some yellowish uedenia 
and several lyiapli glands sliowiug^ hemorrlmgic lesions- 
Joints aad Bijr«e, — Tije riylil hip joiut was fllled with a 
wlutish »eeniin^ly purulent Jluid, and showed j^ome (.'loaion on the 
flcetahuluai. Tliere was some lousiderable fluid in the burwft of 
the left hoek. The rij^ht shoulder joint showed considerable fluid 
containing a flnkv precipitate. TIk' anteri(»r uiediastJual lynipU 
gl&uda wfte hemori'hagiL", The luiifje showed a few aiualt hemor- 
rhagic areas irregularly distributed. The pleural cavity showed no 
excess af fluid. 

Pericardium and Heart. — The peritardial aac contained about 
eight ounces of a sanguineous fluid. The heart showed nQmerons 
recent heniorrliagic areas scattered over both auri<1cH and both 
ventricleSf fitnne of whit^h inliltrated the muscular layer and pre- 
dented under the endocardium. Over both ventricles were acat- 
tered areat5 of while sear tissue, iiregular in outline, varying in 
a'lZG from a dime Ut a quarter. Thctio seeiaed to jjenetrate into the 
/auBCle, and In some instances included the whole tLiirkness of the 
heart wall, f^tmic of the areas i^bowcd ciffitriciul depression. 
There were approxinia tfly tea to fiftteu of these areas. The valves 
and aorta ehowed no lesions. 

Diaphragm, stomach and intestines- — normal. Bpleen — normal 
in fiiKc and tonsis^tc-ncy, showing one hemorrhagic area. In close 
proximity to this was a slight depression looUini;j like cicuTricial I 
retraction. Liver — enlarged, showing the marking very distinctly 
and eocniingiy bilestained. Thf macroecopie appearance of tlie 
cut surface of the Kvep suggested at first a chronic venous congea- 
tionor "nulmey;" liver. 

Kidne^ys showed eouie sweliinjir (?), and possibly bile pigmenta- 
tion, eepocinlly marked in the left kidney, which was vcp-y much 
eularged. It showed a swollen cortex, and the markiugs were . 
somewhat indiatiuet. 

From the ealyres was expressed a viscid, light yellowish fluid 
material with here and tliere minute colorings or streakings sug- 
gesting blood pigment. Sublumbar lymph glands, ealai^ed and 
hemori'hiigic. 

Bladder v*jry greatly contracted; showed a h<^mort'hoge in its 
external wall. Prom a cut at the urethi-al opening was esprcsaed 
afi^mi-8olid material of about the conaistencv jind color of French, i 
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mustard, whifh bad a tendeni-y to solidify on cooling. On opening 
the bladder, od the mucous siii-rsite werv fonnil meveral small 
liemorrljagic areas wliiub \\t*ve not visible /intil tins ^eml-soltd 
material hut} been scraped frooi tlie surface. Tlie bladder con- 
tamed about eigbt or ten ouncea of this niateiio]. 

l>rreot coverfilip preparations were ('ollt'cTed from the jugular 
bbiod, |)eriuardinl IlaidT heart wall, spleen* hing, anterior miecliuH- 
tinal lymph pland, kidney and spinal eord. These, when stained 
with eoBin and nieili>leiie blue, showed emal! colon-like bncjlli. 

CLitiires were niude from thi' jiigulur vein, eorouary vein, 
heniorrLj^ic lymph glandw from anterior mediustiuuuiT jjroin and 
above kidney, from perieiirdtal lbiid> lienjorrhjijifir areas of luug, 
chest and gndu, fn»ni spleea, pulp, liver, kidney, elot in right iliac 
vein and from urine. 

The follovinp; micro-ot^atiisms were obtained:* 

<A) A ct»l(jU'Uke baeillos. Morphulogy; motile, somewhat thick 
barillns; did not stain sharply with methylene blue. Hpore for- 
mation not observed. 

Agar; tiae, discrete, eomewhat translucent grayish colonies, 
P?erum, amber color. Fine discrete colonies, becoming confluent, 
frfugars, Dextrose, much reddened; saccharose, slightly reddened; 
lactose and maltose, unaffectedi Broth, slight umyeraal turbidity; 
no pellicle. 

|I)1 ToHsibly a saprophytic bacilhifi of the proteus type; no 
spores observed^ 

Morphology, A slender bacillus slightly longer than colon, 
wirh methylene blue lot*king fllmoet glasB-like. Motile. 

Af^ar; from central streak, i\ growth suggesting feathcra, 
abundant, whitiah, dry. ^rum. dry growth, slightly liquefying. 
Broth, univepaal turbidity; pellicle. Xo spores observed, 

{O A bacilluft about the size of type 0, Jt, diphtkcrin: 

Morphology. Agar, abundant, whitish rounded colonies. 
Berum, rounded colonies, somewhat aml^er colored- Sugars, no 
effeet. Broth, univereal turbidity; feebly motile. Spores over- 
laid end of bneillua something likL' symptomatic anthrax. 

(D) A bacillus; irregular ahfipes. 

Morphology. Phist, rai-ket and other irregular rounded shapes; 
polar stuiuing. Granules, irregularly disposed. Vacuoles, irregu- 



•OtTub 10 ihe dlfflcii;tleft in technique dependent upon the abflence of platinum 
needles aad Indlvhlual swabs (lit swafts In tube) together with Ihe fact that th« 
brnth lubes had bce-n iiaiafllned, B.nd In (he IntenBv cold (^° Fr below BDro) Che 

paraffined plugs Etuirk, a Ij-Tgc variety of bacteria was encouruered. 
19 
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lar lengthH and widths. Bai.ul]i, usually single. Agar, atiuudanl. 
white growtlj; sL^ruiii, rounded amber colonies. Sugars, dextrose, 
only slightly reddened. Broth, slight, universal cloudiness. 

(E) Minute Mtillus— Bug^'^sts hemorrliagic septiea'Uiia. Mor- 
phology; rounded, pale staining baeiUug, suggests streptoccue; 
sonK'tiuies diploeocei or belted foLiu. Agar, faint growth^ some- 
times not visible; serum^ uo visible growth- Sugars, luetut^e, 
minute disci^ete colonies, no ehange in color; sact'haroae; minute 
folouiee, perliaps sli^jhtlj reddened. Dextrose, more abundmit 
growib. Minute colonies: slight but distiui:t reddening. Broth, 
aniverBal turbidily. 

Stint/tmrif. — Jjeft kidriev. Perbupw contained A, lu nearly pure 
cuUore; pos»ibl_v some D. to beglu with. 

Heart wall, Nothing hut B. obtained. 

Lnn^, lieiiiori'lnigic area and a white, dry, slLmy-lookiDg mould. 

Pericanlimit. B. apparently pLre. 

Oland above Ividney. Probably pure culture of C 

Burs^, left hock. B. mixed with a red mould. 

Bight shoulder. C. iu purity. 

Hemorrhagic lymph gland, anterior mediristinum. Apparentlj' 
pure culture nf E. Ori;;inrtl culture showa a dry mould. 

Deep hemorrhagic area of cliest. B. apparently pure. 

Superficial hemorrhagic area of chest. B. 

ncraorrha^ii: Ivmph gland. C. apparently pure, 

tEdeuiatoua area in groin. B. apparently pure. 

Outbreak VI. 

Coses 11, 12, 14. 15, 16, 17. Bdimmu Polk Co,— Ou Aog. 1, 1902. 
Drs. BrimLall and Wesbrook visited tbe *'P— ^" form, which ia 
tinder the management of Mr. H. P., and is situated four miles south 
of Beltrami. The farm is lowOving, lint and covered ivilh a thick, 
lu^avy loam and just at tlie barn, is somewhat wet. The lloor of the 
harn is low, and until recentl^v, wos remarkably wet. The 
constantly flowing well make3 it practieallv impossible to keep 
the barnyard and enviroumentH dry. 

Mr. P. reported that one horse had died three weeks before. Dr 
Douglas, V. S„ had pnmounied the ease pneumonia. Two were 
found sick at the time of the visit of Drs. Brimhall and Wesbrook. 

Cane 11— CUniml Hhtorit.—Uoret' — aged— bay, weight, in health. 
1,500 pounds, 1*> to 17 hands high. In this case there was a history 
of influenza, one year before, since which time there had been 
catarrhal discharge from the nose, and water escaped from the nose 
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on drinkiiij^- Ureathin;^ had been noiey. When ee^'n oti August 
1st, he hnd been mck for one week. He had eaten and drunk well, 
tn July 3lHt. As be stood id the stall he o|»|jeared lo be very ill, 
his bend hangirj:; and his breatbmp; noitiy aiid very labored* He 
was much emaciated, and could be made to move only wltb diffi- 
calty. His mucous ineinbraues were pale, and there was a foul 
smelling' nasii! discharge which (foul sraeil) had leen present fot 
three days- His temperature was 103°. Within an hour afler he 
was first t^i-en by B. jind W., he walked 15 feet, fell down and was 
unable to rise. He was shot in the forehead at 1>:3() a. in., August 
1st, and an autopsy held upon biui. 

A blood count was made from blood collected from the sniaU 
vein of the nose, on August Ist, !) a. m. and examined August 2d, 
4 p. m., red blood cells» 4,224,00(J — leucocytes ST^OOO— Hjemoglobin 
(von Fieisf'hll 50 to nO— iTallquist) 70. 

Aittopsif.—Oi} removing the skin, subeutaneons hiemorrhages 
were few and small. Fat waa almost absent. There wei-e no 
ahaeessos encountered in any of the limbs, and no large hemor- 
rhagic or a*dematons areas found, except a beniorrhai^tc exudate 
between tbe muscles of the right ^roin. Tlie joints were not hem- 
orrhagic, nor purulent, iiithough the fluid app*^;ired to be increased, 
particularly in tbc left hocU. The chest contained oii!y a small 
amount of lluid, wliii-h was neither fibrinous nor hemorrhagic. 
The lun^B were dotted with minute purplish hemorrhagic areas, 
The surface of the lung over these areas was not covered with fibrin- 
ous t'xudate. In more than one place, particularly along the 
anterior portions, wt^re emphy.semaioim hleha iu both luai^s. These 
were dark in color and contained hemorrhage in small amounts, 
or were next to hemorrhagic portion** of lungs. The pericardium 
contained considerable sero-sanguincou^ fluid. On the anterior 
aspect of the heart, la the auricuio-veulricular groove was a large 
area of veliowisb jelly-like cndeuia, with henun'i-hagic aitpeuruucc 
of the borders. The heart itself was somewhat pale, The niedi- 
astiaiiim contained one or two xoft pucalenl gland.s; this was Ibe 
only area where pns waH met with in the horse. The pleural sur- 
face of the diaphragm was corei'ed with some fibrinous exndate, 
and upon its surfaces were a number of slender white wornus abo»t 
two or tlii'ce inches in length. These were preserved for cxamiua- 
liou \Filart*i pfipHloaa), 

The peritoneal sfl<: contained a conBideroble inantity of yellow- 
ifth fluid, in wliifb were numbers of fibrinous tbreade. The peri- 
toneum and the surfaces of nearly all the viscera were covered 
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with flakes of white lymph, or fibrin. On the liver particularly, 
they Idoked like the white crests of breaking vsJivpg. In tlie inesen- 
terv were iiutneroiii* hfiiioiThages, and the lympli (glands, both In 
the iumlmr region juid tlioRe attaehed dirertly to Tht left kidney, 
showed hemorrba^'ee. Arin;ud The roeliac axis, which was oc- 
cJuded by an organized thrombus, was a lar^e accumulation of 
toDuettive tiaBiie. Tlie liver was lary;*? and dark^ aJid eovered with 
white flidies of lymph. The spleen was very much eulsirged, cov- 
ereJ with white llaken of lymph and contained lar^fe heniorrbageB, 
some of Uieui recent, and snini^ of Iheni apparently oldtT, 
Noae looked to be older than a few days. The more re- 
cent looking areas resembled a purple jelly* The kidneys 
were lar^e, Huiuewhat pale, and sugyesled pareiu-h_>uialous 
nephritis. The nervous system was not thoroughly esaniiued» 
hnt in the cervical region the vertebral ranal showed an area 
of hemoiThage and a*dema exttraal to, and prewi-ut upon the* dura. 
The interior of the apiaal eord in the cervical region and the lumbar 
region gave no development of t'oloniea when sown in the vflrioua 
media. Upon opening (be naHal cavity, both narea wt^re found to 
be flllcd with a very foul eraelling accumulation of food. 

Diivct covcrwlip preparations, tissues for hiatologicul fxamina- 
tion and material for cultures we-re (.-olleeted from the usual sourees. 

The baeteriologieu] findings were as follows: 

/#. cqHisrpt}cu9 was found in the heart's blood. Z?. ;>v*"o^ejirff 
ttfiihtiis waa found in the joint fluid, heart's blood, perieardial 
tluid, lung, mediaatinal gland, peritoneal gland, apleen, nrine and 
Bpinal canal. B, roll comrnvni^, was found in the lung, liver, kidney 
nnd spinal tanal. Unidentified bac-JUi were present in the hoart^a 
blond, pcri<?ardia1 tluid, lung, liver, kidney, urine and spinal conab 
Stapliylooocei WL-rc present in the heart's blood. 

Case 12, — A pray mare. This animal bad been ailing for three 
weeks, whtn lirRt seen by Dre. Brimhall and Wesbrook, Aug. 1, 
1902, but seemed somewhat stronger than Dorse Xo. 11, The 
mucoae membranes were very pale. Blood show^^d haemoglobin 
test of OU (TallquiHt), and gave a i-ed eount of 3,400.0(10 with ^3,no0 
k-UL'orytes, The temperature when tnken was 102.5^ P. By means 
of a specially prepared bulb hypodermic, aLout 5 e. e, of blood were 
withdrawn from the jnguliir vein after the area over the vein had 
been aliaven, thoroughly wanhed, soaked with corn^sive sublimate, 
nnd a small slit mnde in the skin, immediately over-lying the vein. 
The blood was jilnced immediately in a flask of broth and sealed in 
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the blow Hame. On^half the bJood was put in one flask, and one- 
half into iiiiother. 

rpon the I'ht'st and belly was Jin elonp;atftd o^dcmntuiis Bwelling, 
about one-lialf inch thirk and seven ini^hes long, by three iuchea 
wide. This extended antero-posterially ia the medium line. The 
skin over thta area was shaven, sublimated and pniietiired with a 
sterile knife. From the dripi>iug reil tluid, which resembled blood, 
but probably contained a lar^je amount of ffidematoua fluid, two 
sterile bulbs were filled and from (hem two 5 c» c, broth tubes were 
iDoealated with about 2 c. o. each of tluid- 

One of them developed B. f/i/rotjaivi equinus in pure culture. 
The other remained sterile. 

The ju'^ular blood developed B. p^/rofjcnc^ tujintms auil a ppoteuB- 
like ba<illus. 

The horae died a week later without warning, i. e.. he lay down 
during the night and was dead at noon the next day. No word 
could be sent, and tliere was therefore no opportunity for autopsy, 

Aug. 11), 11*02, Drs. Brimhall and \Vesbrook vi&ited JIr_ P.'s farm 
in response to a telegram from Mr, F., who reported that liorse No. 
12, had died a week after the above mentioned vi»it. and tliat he 
had two other sielc horaes wiiieh he wished examined^ with a view 
of possibly curing them. He did not wish either one of them to be 
killed until he had <'onsulted the owner. 

Cast 14. — This was a bay hoi-s^e. 1*5 hands hiph. age 10 yeara. 
This animal had been sick about fonr or five days and had lost a 
good deal of tlcsh; coat was rather lui^terlees; teiuperature 102.3°; 
pulse 00; breatliin-jt rapid \2i\) and heavy; uiucons me[nbraaeB, pale, 
and oiip small ulcer on mucous aiembrane of lower lip; api>etice was 
gonj. boise eatiug vorucioui^ly; left front leg swtdleu on knee and 
cannon. The horse aeeiued Rtiff und it was difficult to make him 
mnvc- Profuse uriuatioii wati noticed by Mr. P., and uIho by the 
writers. (Uriuatfd live liiucs iu two hours,) 

^hi'ittiur Blond. — Haemoglobin, 70 (Tallquist). Red blood celU, 
2,484.000; leui.ocyteM, 9,000 ^lounted on Aogost 20th). Blood was 
collected for the Widal i-eactiou on aluminum foil, and blood was 
also aspirated from the jugular into a tnbe, allowed to clot and the 
serum collected iu a pipette, for Widal reaction. (For this Widni 
reaclion, see uudtr "t^ymptoms.") Blood smears from th<? jugular 
Wf^re collected for staining; blood from the jugular was tollected 
by meant^ of an aspiration nt^cdle and drawn directly into a fiaek 
of broth, i. e,, 5 c. v. iu 50 o- <■- broth. 
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By meiiDs of a ewali, a broth cuUui'e was iDoculatod from the 
nrine as it was passed naturallY- 

Auj^. 2i\, 1!M12. — At !) a. m. f<3und by Prs. Brimball and U'eabrook 
in the pasture unable to rUe; nte as he lay; emat-iation pvat. 
Dicers on iuuooub membrare of lower lip tive in nuraber and in- 
creased in sixe over those obeervefl on tlie Iflth. Hemorrhagic 
areas on mvmhrtnin rtirtitnns. 

Temperature S8.8. Pulse 48. Respiration 22, 

AdYised tliat tlie aulmal be Killed, but Mr. 1', wafl away from 
home. Photoprajibft wt-re talien as he lay in tbe neld. A small 
artery on his nose was cur aod speehnens prepared as follows: 

SmeurB fur niirroa<'upk" exaniinatioD. 

Blond fur ■\\'i<Jal in tubes open at both ends. HaemORlobin *>0 
(TallquUt), Rloud for couutlug— red blood eells, 4,224,0(M), leuco- 
eytes 1-9,000; coiiuted Au^jiiHt 2Slli. At 5 p. id.. Mr. P. having 
returned, he was killeO bv Bhoutiug anti an autopsy made. 

Aittojffii/. — Emaciation very great; absence of subcutaneous fat; 
yellowish lin^i' lo fat-liearlog eoiiueclive tis^sue; nmrked nreas 
of ledeiua aud eome bemorrhage iu kft groio; yellowish gelatin- 
ons cedema in left shoulder; hemorrhagic absceed outside left 
stifle joint: veins in sbeath contained thrombi throiigboot. 

Thorax. — I'erieardiuni contained a large quantity of tiuid. amber 
colored. 

Ileort showed i\ large areai of yellowish, jelly-like oedema 
in the anriifj-veutricular groove with ti^ndency to heuionhages 
at the margin. Heart muscle aniemic; ventricles showed thick 
walls ver>- tightly contracted eontuining no fluid. 

Lungs showed areas dark and aemi solid, particularly along the 
inferior border; flaky pleuriey; no large accumulation of fluid and 
bcmni-rhagic aveaa were not marked. 

DJapbragm showed on the peritoneal border a very great iiuQil>er 
of small hemorrhages about one-eighth to one-fourth inch in diam- 
eter. 

Peritoneal Cavity, — Marked peritouitie and flnkep of lymph over 
the surface of the viscera. The fluid was somewhat gelatinouB 
and amber in i^olor and did not show many flocculi. Long white 
worme about three iachea in length and onesixleentb to one-thirty- 
Bceond of an inch in diameter were met with in the peritoneum, and 
preserved in formalin. In the interior of tbe caecum wei^e minute. 
white worms about one-fourth inch long, and also larger dark 
worms. These were preserved in formalin also. 




■'8WAMP KKVKR" CASE U. 
Tliih b*y hnrfi', ftued Ion jiinra, tialonK'fl to Mr, Woi, P — h wha llvBd Tmr raili"- mniU 
nf a<-1irnmlr Tin- animul hod ln*n ^ilkPtTvert l>> ho "-ii^k for fnar nr five iIht' wHun tlm 
phoI'iifTikiih wA4tAkeiJ>oiiAii«^ tU, 1902. On Au^^ :^l, IQO'.piiit wevk ImlnrJitliiB down Add 



STATE BOARD OF HEALTH, 



295 



LiTer BWoUen, dark color. Flakes of lymph covered the peri- 
toneal isnrface of the organ- J(an,y branvlies of the portal yein 
showed white thrombi. 

Hpleen showed some coating with tibric. The color was pale 
iind except for a very few minute dark areaa there were no macro- 
scopic changes. 

Kidneys swolltrc^ (pdematoua. Caijsule stripped too easily. The 
markings <collectmg tubules) were very distinct, though the color 
and friability suggested pajx^nchymatous nephritis. 

Bladder givally disteiidtnl with uriufT and from it a sample was 
secured for chemical nnalyslH by expi-essing the urine through the 
ui'ethm. The ptritoueal nurface of th(^ large colon showed a large 
Lenionhit^'U" area ab^iut two iutbes or more in diiimeter. Under 
the mucous auifoce of tht* iloating colon wet-e i^mall circular hcmor- 
rhagit' areas nbout onc-fouith of an inch in diameter. 

Bplwcen peritouenm and trauever&aliH nnistle m the uiubiHcal 
region was a well morUtd beraorrl»agic area one aad onehalf by 
tww aad oue-tbird inchea. 

The horae had euffcn^d some years before with "poll cvil^'^ aad 
the ligamentum nut-bre was found indltrated with old curdy puB 
and lime soltB for a distance of three or four inches from its in- 
eeriion iuto th<? ot»oipnt. 

Special ATo^f. — The pus over the left stiHe joint in this horee was 
very curdy and hard« nnd as abeceeees had been obsi^rved in various 
borset!^ tlie suggestion orcurred that probably the a^dematous ureas 
such lis those present on the same date (August 2Gth) in horse 15 
might later become purulent, and the composition of the area vary 
with tbeage of the lesion. 

Direct coverslip preparntions were collected from (1) fluid of 
left shoulder joint. {2l abscess over left stifle joint and [t\} spleem 

TisBues for histological examination were rolleried from (1) 
nicer of mncoua mcmbraue lip, {2) hemorrhagic diartlirngm* (3) clot 
from sheath vein, U) liver, (5) spleen and ((>) semi-solid reddish area 
of lung. • 

Cultures were made from (1) left eboulder joint, {2\ abscess left 
stifle joint, (3) pericardiimi. f4j luug. i5) blood from coronary artery, 
i6) liver, i7) spleen, (t>) left kidney. (9j urine and ll**) lumbar region, 
spinal cord. 

The results of the examination af the cnltares were as follows; 

B. rquvn'i^tivHft was isolated frooi an abscess of the stitle joiat, 
from the joint fluid, from heart's blomi, from pericardial fluid, from 
the lung> spleen, liver and kidney. B. pf/rotjvncg t!quinHs was present 
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in tbp abBi:f^B of the stifle joint, \\mg. kidney and urine. Unidenti- 
fied bacilli were present in the jujrular blood, spleen and liTer. 
Btajthylococci were present je the kidney, 

Ca^c 15.— This case was Been tirst hy Drs. Brinihall and Weg- 
brook, Aug. 19, im2. Tbe animal was u bay mare, 14 hands high, 
G years old, stocky build, Hiid been sU\i lire to six days; refused to 
eal; (IrsI slfjin noticed, tbony;h appetite was good at the time of visit. 
Had lost some Qesti, tbou^it still in fair trondition; coat in good con- 
dition; slefk. 

TemiM^ratare. 102°; pulse, 66; resinratiou, IT. 

Mucous membranes not very pale; Hoiall ulcer on mucous meni' 
brune lowtr lip, about cciitt-r, and one on toupuc, lower aspect To 
left, and about one inch back of fracaiiui. liuth hind Icps swollen 
from hock down; uiuuh greater in ripht leg, which was also some' 
what tender. Was rcportt^d to urinati* more fre<iucntlr (han usual, 
though this was not obt^erved bv tbe writers. Hjcutoglobin, 80 
(TallquiBt). Red blood cells, 7,2G4,0(10; leucocytes, 4,000 (counted 
Augnst 2{nh). 

Blooil foi' Widal reaction on aluminum foil. (See page 337,) 

Blood emenrs from jugular, for staining. 

CdllurcB frnni right hoek hy nienna of aspirating needle into 
blood, then about 5 e. c. of the bloody ^uid into 5 c. c. broth. No 
growth develop**d on incubation. 

Aug. 2l», VJQti^ ibc case wafl sten again by Drs. nriFiihnll and 
Wesbrook, Horse seemed pretty brisk. <'afing well and walking 
around in tlie pasture. Mr. P. stated that this horse and Caao 14 
remained together; docility and friendlinpRs exbibiti'd by desiro to 
follow the rilwervers aroimd llie Held. Ana^-nnu not muoh more 
marked; hemorrhage in mucous uiembrano of eye and on m^rnbt^na 
tiirtitifiiA. 

Temperature. 104.2°; pulse, 04; respiration, 20. 

It appeared that tbe marked at-tivity, alternating with dron'si- 
nesfi at times, might he accounted for by the fever present. The 
BWL'lling and iameness noted on August LUtb. were j^oue. However, 
there was a swelling about size of small ben's egg in the neek on 
the right riide. near the angle of the jaw. Also a large ai*ea of 
(Pdenia oviT cartibiges of prolongation on left side. This was ten- 
der. No tiuctuation. 

At 5 p, m. the following specimens wei'e collected from jugular 
blood. 

Blood for rounting» not taken — no pipette. 

Blood emenrs for microscopic examinations showed a bacilhia 
resembling that of hemorrhagic septicemia. 
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Haeiwa^'lobin, 70 iTalliiiiist). 

Kloud fnr Wklal ivai-tlftn on aliiuiiiiHiu foiL 

Biooil riflturf from jufju(iii\ into flask of broih: this was shaken 
up, and after expelling thp Jliikl iu the tiihe and breakin;^ off the 
glass ID the dame, a siuall amount of tlif mixed blood ant] broth 
was blown into a test tul>e. L e.» about 5 <% v. of the inixt-d bImMj 
and brotb to tbi; 5 r. r. of brotb lU the test tube, Tbia after incuba- 
(iou aud sowing; out sbowt^ Ji. rf/uint-pt kun. 

IIt mciins of a flask und an asj^iratinK needle, tbe swTlUn^ under 
tlie jaw^ *)ir right side was aspirated, and about r» r. i\ of a Hi^ropora- 
lent fluid laiiibeT" rob»red> was mixed with about 50 c. e. of broth 
ia tbt' flui^k. Tlni akin over the nbscLBs wnn pn.'vion^ly Hbaven and 
steriliKcd with sublimate. Prom this flaek about 1 c. r. of the 
mixture of broth and the Huid from the Bwellinj; was espelled iato 
a 5 t. (■- broth tul»e. and s^ruai and agar cultarei* w*?re made 
dtreetly from the tluid ift^elf. ae it droi>ped from the end of the 
afiptratin^^ m?odle, Tiiltures from these soureee i^howed H. eqiti- 
9eptici/9, whirb killed rabbits in less* than HI hours afti^^r intraven- 
ous iaoculiition of 1.5 r, c. of a 24'hoiir brotb enltare. B. p}irO' 
ffertfn fijuiriuti, was also j>resent. Not tested fnr fiathogiinesis:. 
OipJnrrifi'UA pnr\nimi\\tp {f\ rulhirnlly typieal. was also found. 
Dirert eovfr*ili|ift of Ihii* fluid made in the tield, showed all three 
organism:? in appareatlv the following order of freqneni\T; (1) B. 
pt/ytitjcnt's rqifiuus; ll!) B. C(iuisv})tirnA\ (3) [)if}lo<'(}crus inunmnnhr. 

St'pt. 7, VM)*2, the ease was seen ayain bv Drs. lirimhall and 
Wesbrodk, who were aei^ouipanied by Dr, Torrance of Winnipeg, 

The animal was thinner and bad lost flesh rapidly sinre time of 
last observation. August ^<ith. Though fitill eatiuy well, she was 
weaker. The swellintr noted on the neck near tbe angle of the 
right jaw jit the time of last visit bad opened of itself, and was dis- 
chargin;: pus. The large redematous area seen at the tinie of laat 
risit in the left Iiypoebondriar ivgion, now showed fluctuation, but 
was not tender, as before. The ulcer mi the lower lip had inci-eased 
in size, was about one-balf inrh in diameter, and showed an indura- 
ted base with depressed renter aud a browuisb. borny aurfare. The 
pallor of the mucous membranes waa ulipht, i. e.. about the same 
as before" showed a yellowi&h tint. No hemoiTbagie areas were 
seen on the mucous surface?*, nor on the memhraitn nirtitans. Cornea 
of The right eye closidy at niargin. An area of o-dema was observed 
in the right front leg» between the knee mid fetlock. Gait, slightly 
'■wobbling;'' cdiaraeterislic, aeeordin}^ to Dr. Torrance. Temper- 
ature, 104; pulee, *J8; slight anjemic thrill; re=(iiiration, 40, 
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Owner i^lated that he thought ahe might probably live another 
week. 

At 2 p, ni., Sept. 7. Ifl02, she waa billed bj shooting in the head. 
Immediately the jugolar vein and carotid artery were exposed and 
incised, and epecimena collected for blood cotmt. (TIjc Toisaoo's 
soUitioE used bad deteriorated, and a count was found to be inipos- 
Bible on nrrivinp at the laboratory.) 

HiT'HiojjIobiiJ, i'*i) (Tallqniftt), 

Aa the blood tio^i-ed it eeparatod so that small luaBsee of red 
ajijieaved in the clear epacea. This had been noticed many timed 
before by Drs. Brimliall and Wesbrook, and was looked npon ns 
Bou](:'wLat t-haoteristie of the disease by Dr. Torrance, The blood 
from the jugular, was very dark colored, and that from the carotid 
\^'si« of a light chet'ry eolnr_ Blood smearg were obtained from the 
jugular for examination. 

The skin wfl^ removed from the left side expofling swelling on 
the rartil^ges of the ribs. Tt waft covered and surrounded by an 
ipdeiuatUH area in which was one hemuiTha^'ie spot about one inch 
in dl:iuieter. After burning over the swelling an inriaion was made 
with a sterile knife, and a broth culture inoculated from the freelj 
esrapioL? luis by means of a platinuDi needle. This ab»ce88 was 
about seven inches long, four iiuhes wide and one and one-half 
inches thick in the eenter. It was found later to present in the peri- 
toneum. An abscesfi was present also in the neck on the right side 
near the hn^]e of tie jaw. This opened on the surface and has 
been mentitmed iu the clinical notes. The abscess v^wa sharply 
circ urn scribed and lobulated. The main cavity was rou^li; small 
blooU masees in \t& walls; the siUTinindiDg tissues showed many 
peteehiie. 

Emaciation was not so great in this horse as in some of the 
others; the cut muscles were much darker iu color than had been 
encountered iu previous experieneee. Two hard^ somewhat flat- 
tened rouudf.d objects, somewhat bean-like, were removed froiu 
over the left hip. They were enclosed in a bursalike cavity id 
wbich they weie freely movable and were respectively about one- 
half inch and one inch long. These were preserved in formalin. 

Thorax.— Tbe contents of the anterior mediastinuni seemed 
normal. The pleural cavity contained no marked amount of fluid, 
nor was any pleurisy observable. 

Lungs were of a pink color and showed a few heraorrhagie areas 
with gelaiinoud intiltnUifln. There were a few small spots of a 
dark purple color. PericarOium contained about 5U11 c. c, of a clear 
Straw colored fluid. 
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Heart (weigbt lOJ lbs.), sijuwed an area of yellowieh, gelatinous 
tissue in tlie DL-i^hUorhootl of tbe a urieulo- ventricular groove ou the 
lower border. 

Abdoiaeu. — Some Jluid coulaiuiug flakes of tibrm wae met with, 
and a flotfulent coating was seen ou the surface of the viscera, 

Diaphr.igiu seemed normal. 

Liver (weight VJ lbs.), surface dlightl,v eoated with whitish tloe 
call. The organ was dark in color and showed in one avt-p n whit- 
ish infiltration which looked flomt^what npo plastic.-. This was 
irregular in shape and about throe-quarters inch in diameter. 

S|de<^n» (weight H Ibs-J, appeared normal in color, except for 
small petechije on 8urfa<'e. 

Kidneys. Right kidney iwtight 3 lbs.); left kidney {weight 
3J \hti,}. Macroscojiioaily these kidneys app&ar to show parenchy- 
loatouM n^jihritia. Tlie capsules stripped too eiisily, 'Phe cut sur- 
feee showed a very h^ffy tPd medullary portion, whilst thf» cortex 
appeared cloudy aad swollen. 

Intestines appeared um-mal except for the presence nf some 
hemorrhagic arca^ in the large colon. Contents of stomach i\ud 
intestines api>areotl> normal. Parasites noted, iihiria popiUoi^Q, 
stroniit/his let men nth i/» and (israrides, not In unueual nnmber. 

The bladder had been nearly emptied daring the death Htruggle. 
The residual iirine looked like yellow paint, A sample of this was 
bronpht to the labonitory and sliowed on chemical exaTiiination. 
two days later, the followiQg: 

Chemical analysiB iH. C. Carel) — 

8p, Ur 1028 

Reaction Slightly alkaline. 

Albumen Trace. 

Sugar Absent- 

Trea 2 per cent. 

Earthy phosphates , Normal. 

Alkaline phosphates Heavj. 

Chlorides TTeavy, 

Sulphates Fleavy, 

Hippnric acid 0.26 per cent* 



Heavy sediment consisted of calcium carbonate with a little 
oxalate. 
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Mirrosropic examinations made on Wednesday, Sept. 10, hy Dr.j 
E. H. Beckman, showed: 



1. Oxalate uren Very large amountK 

2. Urk- acid Very large aniounfa. 

3. Crusitio Verv large amouDtfi. 

4. Calcium oxalate Ver^ large amoiiuts. 

Direct toverhlip preparations were collected from il) jupiilar' 

blood, i-2) |H*ricai'diul iluid, |3» pleural surface lefl luug, l4j peri- n 
toneal Hnid, {^) splecD, (ti) ri^Lt liock. (T) abscess on left i\ank ot^^^M 
caitilagea connecting ribs. All of Ihcse, excepting the peHtonta!^! 
fluid, allowed belted, diplocorcoid baciIH, found later to be R 
fqiiifirptirus. 

Tiflsncs for liistological examination were collected from flj 
absi-Cfts wail left tlank, i2) cedcnintous area beart wall, *S> spleen 
(4) left kidney, (E) liver near wbitish area, (H) liver ineludiug a por 
tion of wbitifih area, (7) LeTnorrhagic lymph pland near liidnev, 
amall inteatine ehowing vguoub t*otigeation. These wp-re preserve 
in the uau<nl flxatiTes, 

Cultures were made from (1) coronary vein, (2) pericardial rtuii 
(3) peritonfal tiuid, (4) right hock, (5) urine, (<j) abscess, left tlank, 
(7) pleural eavity, (8) posterior aspect, left lung, (9) spleen, (Ifl 
liver, (11) left kidney, and i^2] heiuorrbagic curpms lutenm. 

The results of the baeterjcloj^icul findings were as follows: 

B~ fqt/inrpticux wa« isolated from an <pdematou& area of tbe jai 
absceBB of rii^ht llaak, joiut Jiaid. hearths blood, jugular blood, peri-' 
cardial fluid, idenral eavity, lout;, peritoneum, spleeu. liver and kid- 
ney. B. pf/rotjetU'S equinus was present in cultures from the a>deina 
of the jaw and abscess of the right flunk. PipJovarrmi pjwurjionia 
(?) was present in the cultures from the cedema of the jiiw. 
Unidentifled bacilli were present in the heart's blood and kidney. I 

CdHc I?) 10.— Au^. 11). 11)02, this case waa first secu by Di-s. Itrim-" 
hall aud Wesbrook. The animal was a lar^e bay horse, somewhat 
aged; awkward in his niovements, but a good worker; brok 
winded. Blood was collected from this horse tbrnn^h an asplrH'' 
ting needle fnmi the japulur vein, allowed .to coa^^ulate in a teftl 
tube^ and the sernm brought hack to the laboratory, as a control for 
the Widal reaction (see page 337). He wjis uiie ef a three bo 
team unbitcbed from a binder at the time. 

Bept, 7, 11102, the case was again seen by Drs. Bnmhall an' 
Weabrook, accompanied by I>r. Torrance. The liorse Allowed som 
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etuatnatinn, but ^as not believed to be sick by Mr. r., who was 
working; iiiui steadily* 

Temperature, jmise and rL'spinirinn seemed to be normal. Home 
stiffness and swellin^j; in the Liud le^a, esije<.'ia]ly in one; gait awk- 
i;\"ard, but not dia^'Dnstir of the diftease.' 

Coxt I?) 17. — This case was first sh-h by Drs- Brimhiill and Wes- 
"brook, Aug. 19, l'Mi2. This linrHu, a lar^je hny, was also out of a 
tbree-horse team taken from ILe biEdt?r. 

Blood was collected from the jugular vein tLrou^h an aspira- 
ting needle in the same way us iu hurse lli, and brought to the 
ratorv fur Widal reaction. 
Sept. 7, 1J*02, tills case was again seen b.v Drs. Brituhall a'nd 
^'eebrook, aerompanied by Di\ Torrame, Mr. P. bt^Iieved tlie 
horse to be suffering from the disease, and thouglit it would be 
onlj a matter of time until he bas aieo sut:eumbed, lie was some- 
what tliiu, had rathfr a suggefitive gait; pale mucous membranes, 
but no ulcers. Temperature^ 101.3; pulse, 44; respiration, 48. 
Dr. Torrance thought tbis a poBsible case. No specimens were col- 
lected.* 

Caac (?) 24,— This case wae first ^ea by Dra. BriniLall and Wes- 
brook, Aag, 10, 11)02» The animol wae a mare, black bvonrho» age 
about ^ight y^ars; very spirited. Attc^npt was made to eoUect 
blood from jupular, in tho same way aa from horses lU and 17, bat 
flke was »o vicious that it bad to b<» abandoned. This iiidicat**s the 
state of lier health !it the time of visit. No number was given her 
at thiw time. 

Rept. 7. 1902. the animal was a^ain spen by Drs. Brimliall and 
Wesbrrtok, aet-oiiipanied by Dr. Torranne. Mr. V. belif*vd thia 
horse to be suffering from the disease. 8be was tliirner, seemed 
Ipbk spirited than on the former viftit; was lame in left hind le^; 
swelling in tlexor teudoua; mueoua membranes pale; no ulcers. 
Temperature, 103.(1; pulse, 44; respiration, 38," 

Outbreak VH. 

Cu'ifs Vi and 25, Sauk RupUfs. MintL—J^r, S. H. Ward, V. S., had 
had eases under observation, on tie farm of Mr. J. B. H.. whose 
P. O, address is Sauk Rapids, for several monthsn From one of 
these, Case 13, be bad forwarded on July 31, lf*02, a bull* ijf bbif^d. 

f*ept. 12, 1W2, Drs. Brimball and Wesbrook visiteii the farm of 
Mr. H. He had lost at least seven horses in the last seven years 
from this disease. He had a very good farm^ and everything 



*Xo further history of ihera animals could be obtained, and Chfl dU^osb must 
remain Ln doubt. 
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aoemc'd to be well conducted indeed. The biiildiDga consiRted of 
brick house on one side of the road and opposite it a ver,v cot 
fortabk- frnme barn. Both the bouge and barn are on the crest' 
of a rolling liill. The whole farm consisted of rolliog j>rairie with 
some ficruL in the hollows; soil is sandy. With the exception of 
the possession of a flowing well, tbe conditions on this farm were 
quite different from lhoH(* in the neijrliborhood of Beltrami^ anJ 
the soil and situation of the bnildiiiKs (height, etc.). were qititfrj|| 
different. The liarn was roomy: very clean; the floor was high 
and consisted of j;ood, clean planldn^; ttie flowing weU was on the 
opposite side of the road next the house, and was connected with 
a windmill. The only low land to which the horses had access was 
in the pasture, which lay in the rear of the haru. The premises 
were cleanly and the farm apparently very prosperous. Blr. H- 
also had a milk route in Sank Rapidfi. ■ 

The history of the disease in all instances seemed to be Tha^l 
of a very chronic anaemia with emaciation, the appetite remaining 
good Ihronglinut. Profuse nriuation was given as ij Hvmptora. 

Ctisc 1-J. — This case web first seen by Drs, Brimhall and We^ ^ 
brook t^ept. 12, 1902, The auiuial was a roan horse^ a^e t4JH 
wei^iht, 1,400 pounds: sick one year; had gradually y;rown thin- 
ner, though the appetite was good. From rhis horse, on July 29th|^ 
Dr. Ward had forwarded a bulb of blood, as before stated, ^'ot^ 
withsiamling the specKlc iiiHtruL-tions given by Dr, Ward, the 
horse had been shot eight hours before autopsy by the hired man, 
i e,, about 1 oV-lock a, m. after the return froui an outing. The 
horse had been dragged ioto a wheat Held abiml 200 yards from 
the barn , and therefore a windbreak was ei-etted and tLe autopsj^ 
made in ailu. ^M 

Auioitsif. — 9:30 a. m. Body was bloated to some extent, and iii 
the peritoneal region and over the hiud legs, aa well as the ster- 
num, there was evidence of awellin;?. On reliecting the skin a clear, 
yellowish, u^dematouB area was encountered over the Btemum; 
also baek of the shoulder and in the perineal region there was a 
layer at least three inches thick of a yellowialiT gelatinous a?dema 
which had given the rounded appearance to the hips, nenion^l 
rhagic areas were foiind in the adduL-tor mugcle of the hip joint 
and on the shin bone of the right leg in the middle third. These 
latter were situated deeply, and could not have been due to trau 
matiem. Similar lesions were encountered on the shin bone o 
the right foreleg. The Byuovial fluid from the left hoi.-k wna' 
much yellower than usual. All the suheutaneous tissues were de 
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void of fat, and had a very marked yeUowisb or jaimdiued tint, 
more marked than in any case hitherto examined. 

Thorax.— All tor ior mediafltinum sljowed a vtry minked 
oedeDiii, a yellowish g(?neia! LOloration and sinall hemurrhagic 
areas thiL'kly Btiidded it all over on the left horder. 

rerirardiinii <'nntain*"d a large i|iiaiitity of rlear. very markedly 
^eUowish lluid, whitli RUgL:*'srt'd very wtroiijEly bile-stamiiig or 
coloration from red blood corpuscles, though there were no clot» 
or other evidenees of liemoirhaj;*'. No blood. 

The anterior portion of the heart showed a very great oedema 
in the auriculo-ventrk'uiar groove, and extending over an area of 
about sis indies hy tln-j-e inches iu diiimeter It was iiossibly 
one-fouriU to om'-huU iml ihii.'k. Wrjghl of hfurt, 12 pnunds. 
Heart mueele extremely pale, showing IntramuscLilar henior- 
rhages, M*.»uiewhat dilTuBe; sbiuply delhie*! k-sitma were in the 
ci^demalous liub-i'picurdial (iHM«e>j ovt-rlyiug anterior poi^ilon of tbe 
heart. There was cfdenia of both mitral valves and email benior- 
rlmgir nreas in oo'-. Si]r<niiary of heart: Periearditis, eudocar- 
dUiB and heinorrliagic arL-as. 

LungB. A coueiderable amount of yell o wish -green fluid was 
found iu tie pleoral cavity. This was slightly Uocculeut, and, 
fiitbougb tben? was ni.» deposit of tibriu over tlie surface of tbe 
lung, there was erideiiee of pleurisy. Lungs were normal for the 
most pari, cxtvpt on tbe ouder portiou of the lobe which lay nest 
the heart, in which there was hemorrhage and some aolidiflvatiou 
in an area about two or rhree inches in diameter. This was dark 
blue in color. From it ctiltures and ptecea for microscopic ex- 
amination were taken. 

Diaphragm, Apjieared normal. 

Abdomen. — Tbcrtr wye some evid^^nce of peritonitis. A foul 
gas and u yeibwieb-greea, somewbat turbid tiuid, CRcaped iuto the 
jiipctte by which coltore muterial waa collected. There were some 
fibrinous threads on the surfaces of the liver^ spleen and other or- 
gans. 

Liver, Weight over 25 pounds, therefore could not be exactly 
weighed. Capsule was not thickened, bat the liver showed a very 
peculiar mottling, and to the band pi^sontt-d abundant small hard 
areas, which through the capsule and on cut section could be 
fl<?en as whitish rounded mawwi^s of connective tissui?. The appear- 
ance suggested a biliary cirrhosis together with fntty degenera- 
tiou. 
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Soleen appeared normal in appearance and ronsisteDry, but 
was enlarged, Weight, five pounds. 

Kidneys. Left kidu(-y, wel-^ht four pounda; showec] petechial 
spots aud liemorrhflgic iniUlratioTi on capsule. Capsule not thick- 
eneil, un<l was easily stripped, sLowiii^ a vc^ry pule, yellowish cor- 
tex, which was in<-rea3ed in iln<kness and suggested parcneh^^ina- 
touH nephritiB. The niedullaiy portions were beefy red and swol- 
len in appearance, standing out in marked contrast to the paler 
cortex. 

Ri;;lit kidiiey. Weight, four pounds; showed also mottling. 

The renal l;^^upllaliea in both kidneys were hemorrbagie and 
the glands somewhat enlarged. 

InteBtines, The small intestine appeared normal. On the 
large colon were two uveas which showed a Bniall neoplasm, pos- 
sihly one-half io^'h in width and one-fourt.ii inch in thicUness. 
These were whitish in enlor, irregular in outline and llrui in con- 
siateney and contained small, hemorrhagic areas. These may have 
been tamor formation or connective tissue growth around original 
hemorrhage. The Koftening ob^^irved in one may have been due 
to necrowie of the old hemorrhage. The vessels of the Cfpliae axift 
in certain ]:iortiona of thf distribution were very greatly thick- 
ened and almo^it ondudei) Ijy wh:il wah either an organized blood 
clot (most probably) or an overgrowth of the connectivo ti^sne o 
the inlima eauseil by utronffffltm anniitiia. 

Diii'rt covei^Hlip preparatirms, tiHsnes for hislologieal examina 
tiou and cultures werp collected from the usual sonrcfs in the] 
ordinary Eiauner. 

The results uf the bacteriological examination were as followa: 

B. cf/uistpticus was obtaint'd from the joint fluid, pericardial 
fluid, pleural cavity and lung. It, cult rontntfiiiis was presi^nt in the 
peritoneum. B. xuhfifin was found in the ^hdeinatua area over tlie 
sternum. DiphfOfCfts pneumoniir (f) was present in the lung, peri- 
toneum and kidney. I'Didentified bacilli were present in the liver. 

0««c (,') 25. — TJiis case wiis first seen hy Drs. Brimhall and Wes- 
broek Hept. 12, 1^02. Black mare, seven or eight years old; had 
been sick for almast a year; growing steadily thinner, thoogh she 
eats well. Was used for spring work, but aince then could not 
stand work; coat rather stariug; mu<'uU8 membranes very pal 
in eyo, nose and mouth; pallor most marked of any ease hitherto 
BPOD. It was stated that the horse used to sweat in patches; 
history of very abuudeint nrinntion at infretiuent intervals* 
the nmount passed, however, seemed to be greater than 
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DormaL Two patilies of a?deina about three? by sis iacUes were 
noticed oa each side of tho mediau Due. They were not over one- 
twelfth inch in thickness, however. (Edema marked in both hind 
legs, poHHibl^y from staiidio}: on wooden lloor. Observations on 
pulse, respiration and temperature were made at U a, m. 

False, 55; ampmic thrilL Kespiration, 14» Temperature, 101.4. 

The following BpccimcDs were collected: 

1, From the jupular vein about 10 c. c. of blood was drawn 
by means of an aspirating: needle into a tlat flask containing; 70 
C. c. of broth. This waa thoroughly shaken, and aBout 5 c, c. of 
the mixture expcllt^d through tlie tube, so as to rid it of the solid 
blood which it contained, and both tubes were sealed up in the 
flame. This showed no bacteria in any r-iiltures. 

2- A small amount of sli^ltly hl(»ody duiU, impossible of ea- 
timation, was drawn into a flat flask containing SO c. c. of broth 
from the O'dematoue area over the steruum. Practically no fluid 
was obtained, and it is very probable that the culture from this 
■ouree waa contaiuinated, owing to the difficulties met with in as- 
ptiation. This showed staphylococci in direct coverslip prepara- 
tions and in cultures. 

3. Itlood for counting. Coagulated when received in tabo- 
patory. 

4> Blood for Widal reaction in double ended tube. 

5. Hjemoglobin (Tallquist) was 45 to 50. 

This horse died Oct. 2, IDOL*. 

Outbreak Vm. 

Ct/y*'^ I'J, 20, 21 ixfld 22, Beltrami, Polk C'*-— Aug. 2(>, 1S^02, Dra. 
Brimhall and Wcsbrook visited the farm of Mr. P. M. Mr» M.'b 
fanu is situated ou the west side of the G. N. Ry. track and two 
miles gouth of Beltmiui- He had lived on this farm about six 
monthtt, but lost borsca from this disease for the last year when 
living north i?) of Beltrami. He gave a hiBtorv of having loet Ris 
horses with this diseaae in the last 1ft months. This farm waa 
supplied with running water from an artesian well. The soil is a 
^^toJc lonui, overlying clay, and the situation of the buildings is 
Knich that drainage is practically impossible. The barn in which 
the horses stnod was kept in a verj good condition and was Hoored, 
differing in tliis respect from that in Outbreak VT. Last year Mr» 
S- HvPd on the farm and also lost some horses. 

At the time of the visit Mr, M. had one horse (19) which deemed 
to be so crippled as to be useless, according to his past experience. 
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in wlii<'li be tiad had but one recovery l^bront^hoi. He was workisgj 
two others, borh of which he thougbt were coming down with ibej 
disease i^O-:;!!, He also bud on his place Case 22, belon^ng lo 
Mr. B,. which he thought was* aitliited with the diseaae, Diakit^ 
four in all at the time of the visit, Aug. 20, 11*02. 

Mr, M., without suggestion, spoke of i»n>fuKe urioation at* a fir- I 
queut ejTaptoni, and Dr. Ilerte!H*m of I5*'ltraiiii siioki^ of this |je-J 
Ing a matter of common report. 

Case 1S>.— Seen first by EM-«. llrimhall smd Wesbrooli ou Aup. 
26, L903. Bay, while face, lU hnuds, iU y(*ai-s old. Had swollt-u . 
left hind leg for a nuoibir of jean*, but in epite of lliis bus been a^| 
good worker. Five da>"K ago bad to slop work on at'count of atuie ~ 
Bwelling ;iud bmieut'ss in tliia enlarged leg. Thret* days laUT soiui' 
Bwelllqg and extreme lameness were noticed in the left Hlioulder I 
jninf. Tliia bad reruainedn ho that at tirue of nbstMVHtion be' 
eoiild auarcely move. Appetite good: loHt s<oine liesb, lioweTtr, 
Pallor of mucous membrane, peculiar ,vellowisii lint. Ulcer ofj 
mucoui^ membrane, lower lipn Oedeaiatons Bwetliug between frouti 
legs and iilso over left ebonlder joint. 

Pulse, GO at 11) a. ui. Di-. Brimball noticed an aui^mic flinJLl 
Temperature, 102.0. Respiration. 20. 

At tins time he was sliol, and immediately afterwards tbe fol* 
lowing RpeciinenH were collei-tedi 

Blood from jugular vein, 

Bltiod for Widal test in tubes with both ends open, pliiggeill 
wiih cotton. 

Blood emears for mii.'roBcopir esamiuation, iJugnlar vein,) 

Blood for counting. iJugnlar vein.) 

Ha-mnglobin, iO (Tallquisfi. Red blood ccIIb, 1,812.000. Leii^l 
cocytes, 47,000; counted Aug. 27. 11)02. 

Aiftopittf. — Peculiar yellov^'i^b tiut to all fat-bearing connectiTtJ 
tissue, l-eft shouldt-r abowed cj*dema whitli was hemorrbagic in] 
its borders. In tbe joint wan a large <jnantity of fluid; over the] 
chest, was nn redematoua bemorrb^gic area ob^ervifd during life. 
An abH<"ess was observed in the sheath of the tendon of the biceps 
of left leg, Kroaiu of bieipitnl groove in Lend of humerus^ The ' 
left hind leg, wbic^h had beru enlarged so long sbowed a ver;r hard, 
firm wbite connective (isnue and nerforotitig here and there in 
Bmall bunches or nests were dilated lymphatic Biniisee. The left I 
iliac vein and branches were oerludcd for several inches with ■ 
thrombi. 



u 



STATE BOAItD OF HEALTH, 



807 



Thorax. — The pericardium Lontained a large quantity of clear, 
yellowish lluid. 

Heart allowed o?flematous area over auHculoventricuIar 
gi'oove. Deep in ventricular uinacle wpre small hfiuon-liagic areas. 
Hemorrhagic areas and yellow gelatinous exudate in posterior 
mediastimiiii l^^hiud apvx of heart. 

Lun^s did not" show marked hc^morrhagic areas, tlioLgh there 
were a few purplish semisoHd patuhes. No visible pleurisy ex- 
cept routrlietiiu^ over patches. 

Diaphra;;bm, nornird. 

Abdomen.--^me yellowish tluid. slightly gelatinous in con- 
sistency and turbid, found iu peritoneal pac. 

Liver showed possiblt' parenchymatous inflammation. 

Spleen apjieared normal except for a veiy few minute purpHsb 
bemnrrhajies (?) under ra[wiile, 

Kidne.vs appeared swollen and to be affected with parenchyma 
tous nephritis. The capsules atripr»ed too eaBily- 

Bhidder cuntracted and containing only a small amount of 
urine. th<iu;;h sullicieut for cdltiira! purposes and to collect a 
Kumpie for chemical exanHnati(in» 

Direct coverslip pn-paratious, tissues for histological examina- 
tion and ciiltuit'8 were collected fruui ihc usual sources iu the or- 
dinary way. 

The results of the bacteriological esamioation were afl follows: 

B. cfjffisfitfktt^ was obtained from the a?den*a of the chest, 
oedema of the left shtmlder jtdut, abscess of the biceps, from the 
joiai fluid, from the beart*» blood, from the pericardial tiuid, frutu 
the spleen, livei' and uriue. B, svhtiljfi was obtained from cultures 
from the u-deuia of the chest, u'deina of the left sInMildt^r joint, 
(uug. spleen and kidney. B. co/i cfntimunis was present la the cul- 
tures from Hu* lu'rituiieiuii. Streptococci were present io ihe ab- 
scess of the biceps. 

Cfljif if) 20. — This case was first seen by Drs. Brfmball and 
Wesbroolv Aug. 2(>, ]1U)2. It was a horse Ifl^ hands, six years old. 
It seemed to Iiave been out of sorts for some days. Mr. M, tbonirht 
he fras coming down with the diseast* for the past four days, 
though be was still working ou the binder. Mucous membrane 
amemic; no ulcers. 

Temperature, lOlJ. Tiilsp, Th**. 

Ha-moglobin, 80 <Tallqnist). Red blood cells, B,5f;4.000, Leu 
coc>-tes, 48.000. Counted Ang, 27, l!»Oi\ 
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Materials were collected for examination as follows: 

1. Blood Piiicars, 

2. BInod culture into flask directly tlirouKli aspirating nevdle; 
shaken up; siiiiiK fiortion blown out into test tnbr^ Whilst label- 
ing, the flask broke. The brorh lube, however, had beer mnde be- 
fore this time and remained sterile. iSee Table IL. p. 343.) 

3. Biond for Wklal in open tube. 

4. Blood for counting, 
Sept. 7, 1902, the lase was seen again by Dra, Brlmhall and 

Wesbrook, airconijianied by Dr. Tormure. 

Mr, M, stated that horse seemed to be recovering. The horse 
showed fnmiiiUiaii still, had a peculiar swiufifiug jjail and a little-- 
uncerfainly in his walk. Hih coat was x*^*^*^.^' good bul "^reaey"' 
(Torrance). His hind legs were ^'stocked." Ulcer on the niucoiih^ 
membi-nne of the lower lip was almost healed^ uiucous mem— 
trane had become lefis blanched. Ilor^t" appeared lively. 

Pulse at 13 M., 5^^ Respiratiou, :in. Temperature, 101.2. 

The horae went down on Saturday eveEiug, January 10th, an' 
died JaUn 12, 1003, sometime in the afternoon. Dr. Annand h<-l( 
an autopsy Jan. 14, 11)03, at 11 a. m. The body was somewhatiz::* 

frozen and was out in the open prairie with wind and snow blow 

ingat the i-ute of 41) milea an hour — ^a ''bli/nard.'^ 

Dr. Aunand secured specimens from the lung, heart, liver and ^ 
apleen. The horse evidently hod some form of puoumonia i\t the "^ 
time of death, because thu owner said there was a bloody serous 
diseharire from the noetrih The heart was pale and had ap- 
parently hemorrhagic sreae on the surface. The pericardial ^ac 
contained a large amount of bloody serum. The liver was pale 
and shrunken. The small colon had on different parts of its 
course hemorrhagic areaa varying in size from a dollar to a apace 
three by three inches. 

The results of the bacteriological lindinga were as follows: 

JJ, vqiiisvpiicvi^ was obtained] from the culturea from the heart's 
blood. B. guhtilis was obtained from the cultures from the heart's 
bloodi spleen and liver. B^ coli commufiis was present in the cul- 
tures from the spleen and liver. 

Case (?) 21. — This case was first seen by Dva. Brimhall and Wes- 
brook, on Aug. 1!G, VM)Z The horse was 10 years old, 17 hands 
high; a bright bay, white face. Had been ailing for ten days. 
However, still at light work- Tliis horse was ordinarily very high 
spirited^ but appeared to be apathetic at this time. The aaimai 
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had been getting steailllv tLinner. Had weigLed IJSOO pounds, but 
TTouId not ^^'eigh at tbe time, more than 1J200 pounds. 

Temperature, 105°; pulse. TU; respiration, ;J5, after lefitlug one 
aud one-Iialf hours from w<jrk. 

Haemoglobin, 05 (Tallquisl). Red blood cells, 4,576.000. Leu- 
eot'jtes, 51,000 (muutt-d Aug, 2T, IDOL'). 

The mueouH membrane was anaemic, one ulcer ou lower lip. 
Was pbotograplied, but tried to roll during the pkotDgra|>liing 
showing tlint lie had not loftl ali his spirit. Ate well. 

Blood for culture, blood ^uiears for uiir-roBcopie examination, 
blood for Widal test, and blood for cell counting was coUeL'tcd, The 
Ijjofid culturea showed only slaptfhloi-ocrus iti/O'jvnvs aibus. 

St'jit, 7, 1002, Drs. Bnnihall and WVsbrook saw this rase a sec- 
ond lime with Dr. Torrance. Mr, M. stated that the horse was 
better, aud that he bad used him for Imuliuj^ hay. Mucouts mem- 
branes were bt^tter color, and lie appt-ored to be recovering. Ulcer 
on tbe lower Up had healed over, iiud only a slight cicatrix re- 
maiucd. Ciiat wae dry and slariug. 

I'ulse. ^8 at 12 m.; itHpiratiou, 16; temperature, 100.2. 

Dr, Annand saw this case, on Jan. 12, 1903, at which time his 
condition and appetite were gtiod. His pulwe was J3. re**iiiration 
18, and temperature 100.2. He had a slightly racillating or stag- 
gering gait. 

Cfi^r {7) 22. — Tbia case was first Keen by Dre. Brimball and Wea- 
brook, Aug. 20, lOOli. The animal belonged to Mr, B., of Bi^ltrami, 
bat WAg kept by Mr, M., on his farm. Roan, about 14J haudti high; 
nge 10 years. Boen out r»f eonditioti for a we<^k; getting thin; eats 
well- Mucous nicmbr;inc aua?mici one small ulcer, low»»r lip. 

Temperature, 103.5"*; pu]%^, C2; respiration; hi^moglobin, 70 
{Tailquj^tK 

ftl>ecinH'ns were obtained as follows: 

Blood cultarpB, blooii smears for microscopic examination, and 
Mood ffir Widal test. Tli*- hlnod cultures showed no growth. 

Sept. 7, 1002, Drs. BriniLall and Weabrook, accompauiei) by Dr. 
Torrance, again saw this case, Mr. M. stated that this horse was 
temporarily bettt'r. Fart heen worked one day and driven to town. 
Skin in better condition i liau Tas^ 1^1. Mucous membrane paJe< 
ITrination more profuse tliau usual, ^'flait not characteristic" 
<Tortancei. Hind legs awollen from hock down. 
, Pulse at 12 nu, 48: respiration. 18: temperature. 100.2*, 

Jan- 12, 190;i, Dr. ^Vnnund received from Mr. M.. iuforraatiou 
ibat this horse had been traded off lo Mr. F.. of Fertile, Minn., and 
that the animal looked very bad about a week before- 
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Oatbreak 12. 

Case 23, Bdtnimi, Polk Co-— Sept, 8, 1902, Dra. Brinihall, Tor- 
raoee and Weshmok vifiiod tlie fann of Mr. LcF., oq whose farm 
Caee No 23, was liein^ kt-pt. Mr. L., livi-s alKiut four miiett nonb- 
west of Beltrami- Tli«^ i^i-neral KorrotinilitigB, character of the sai1,J 
possession of flowinfr well, were all wmn^what similar to tlioae ^n 
Outbreaks iL» XL and \'lll., and of iJr. iU-M.'s farm* The gen- 
eral topog:raph;s' was, perhaps, slightly ditTerent. Mr, L, liTedl 
farther we*it tlian any of the fjentleuieu nientioued. There was ro| 
history of the disease having appeared on his farm before. 

The horse in quesfion was one wbitrh, aceordlnj; to Mr. M.. had| 
been RitowiHK the disease for sis months and hnd been traded to 
Mn L, on this account. Mr. L. apparently thought the animal wa« 
not well because she was kept in a different stable from his other] 
horses, which all appeared to be lively, and in good condition, nia 
well cared for. 

The mare was nine or ten years old, grey in color, and aliontl 
15 hands bl;ch; weijfbt approximately, 1,1^0 pounds. Hhi* ai*|H^an»d] 
to be not emiiciuted; the coat was not In bud I'oudilion; her ap]jetiiej 
was said to be good, and she was tjuite lively, being quite willing tc 
walk^ or even to trot without perBuasion. She had do t-LariK-tt 
lEtic gait. 

On examiuatiou her flesh appeared very flabby, and it w^aa said 
that she could not stand hnrd work. Mr. M,, expected tbat slie 
would not reroA'er, and Mr. LcF. was expected to get rid of hen, 
There was distinct tpdema in the lower e.velid and Aome <pdec 
in the lege. The mcnibranea of the eyes and noae appeiircd to have'l 
a temporary liyperiemia. Dr, Tonante thought there tiiight bej 
some fluid in the peritoneum owing to the shape of the holly. 

Tempera tui'e, 103,2; pulse, 58 with anrL-niic thrill; respimtioa,] 
rapid. 20 22. 

Red blood cells, 2,352,000; leucocytes, 7>000; hemoglobin, 65^ 
(TallquiHt). 

Direct i-'overslip preparations and cultures were mode from tte 
blood. The direct coverslip preparatiojta showed no bacteria. The 
cultures ehowcd a Hpore-beaHng hacilluB (probably a eontamina-j 
tion). 

On Jan. 12, 1903, Dr. Annnnd obtained the further information 
that the liorse had been taken to Rrainerd, where — whi^n last Beea,^ 
she seemed to be in very poor condition. 
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Outbreak X. 

Cuflf -Ji^, Crookfttou. Polk Co. — This <.'ase wae first seen by Drs. 
BrimbuU and bt'ukman, Oil, 1, aSIOi;. The horse was the propei-fy 
of Mr_ J. v., who li\efi nu Jow, level land, ei^ht iiiilea east of Crook- 
BtoE, Mhiii. TIjib was a five vear old blaet geldiug, weight about 
80« iHUJiids, Had beeo sitk about five weeks. Pulse, 84; leiiipf rii- 
ture, 87,i;, The mueous luetiibraDeH WTre rolorl**flH. EnuH.iatiou msih 
fliuite marked, }iud In haf^king out of the Htull.it showed wt'ukneas. 
and a d[f*iiiL"liijalii"u to turu sliort. ^niaiiiui; Avhilsl turiLing^, as 
though ill jfuiu. There was dulluetja over tlu' lowi.-r iiari of the 
lungs. Had '^wubbliDg" gait. The blood as taken from the facial 
vein was very light oolorcd. Blood loaiit; red cells» 798,000j leu- 
coc,Ttes. 5,000; h^Dioglobin, 2(1 (Talhjuisf). 
Wk Horse was billed bv shooting, and an autopsy made at once- 

The blood tlowing from the larfce blood vcBRtla which were cnt 
showed a marked disinolinatioa to elot» and was extremely pale and 
watery. 

X*j1lnng abnormal woa found when the eUin was removed. In 
the jdeural cavity a number of lurge areas of hemorrbage were 
found on the dia]>lii'agui and the parietal pleura. These ari^as were 
made np of a collection of V9ry email points of hemorrhago. There 
was about a gallon of a straw colori.'d t-ffuwion in the pl*?ural cavity. 
There was a follectiiiii of tibrin urouud the region of the pericard- 
inm and the fat about the perirai'diitni was of a ppcuHar lemon 
color. There were also a few j»ofnts of small heniorrliaf»ea in thiH, 
The pericai-dinm contained about a quart of straw colored Auid. 
The heart, weighed 14 pounds. Heart wall showed many minute 
hemorrhageB* both on the epicardial and endocardial surfaeea. The 
pericardium contained about a quart of straw colored tJuid, The 
lower lobe of the leff luup: was mui-h thickened and apparently ede- 
matous and cotirtolidnted. There were also large areas of i*onsolida- 
tion scattered over the lower portion of the anterior lobe. In cut- 
ting through this lunp: it showed red and grey hepatization, and 
also a niarhed (edema iu that lower portion previously mentioned. 
The right lunjr showed no <pdema, but there was a considerable 
area which was consolidated muih like the left liinj;. The connec- 
tive tissue in the consolidated portion of the lung had ii tranalnceut 
yellow appearance, like rancid fat. The liver j*howed a number of 
points of adbesion on its capsule, and when cut into the hepatic vein 
contained organized clots. Its welg:ht wa8 !*» (amndw. The spleen 
was about normal in color jind consistency, although the thickneaa 
of the pulp varied greatly ia different areas. About the center it 
was very thin. The weight of the spleen was two jtounds. Left 
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kidney weighed on*^ and ono^lmlf poiinrlit, ^nd the right kidney one^ 
and thret'-fourlh pounds. They were fxtrr-nifl.v piilo Thrcnighont, | 
tbere ln^inp very little differenrp in the color of tho fOi'ticiil an.l 
mediilliirv portion. The intt*stiQes were normal with the exception i 
of a few peritoneal adhesions. 

Direct eoverslip preparations, tisfeues for hiatologiral examina- 
tion and eultureB were colleeted from the usaal soorcefi Id the ordi- 1 
nary manner. 

The autopfiy was made in a verj' dnstj" barn, while a high wind 
was blowing. The cultures showed a great variety of bacteria. 
Strep toe orci, B. roU f^omtin/nis and eight other kinds of bacilli were 
found in the cultui^es. These were probably mostly contaminu- 
tions. B. etjuisepUcvs waa not isolated, though in the mixed coft- 
nres, haciUi uioqiliolngically indentical with it were frequf^ntly met. 
with. It niui^t be remembered that the isolation of an organism 
like B. equjfifpticHii, from eulturi^s I'ontaming also several other 
species of bacilli, some of wlii(;h are motile, is extremely <3ifiicult 
and sometimes impossible. 

Ko furtlier information has been received concerning other caseB 
on Mr. V.'s farm. 

Outbreak XL 

Ciixe 27. LitrhfchU Mvfkir Co.— Oct. 3, 11)02. Drfi. llHiiiball and 
Beokman visitf^d the fjirm of Mr. M_ A. Mi'fi., ten miles south cf 
Litchfield. Minn. Information in regard to the diseas'* esisfin;: oq 
this farm came from Dr. Peters, veterinarian, at Litchfield, Minn. 
He stales that a disease similar to the t^i'^^^nt disease has esistBl 
OE this place for a period of ten or twelve years, tea te twelve 
horses having died in that period of lime. Dr. Peters says that he 
has seen from -"^O to 50 cases of apparently the same disease in the 
six years tliat be has been in Litchfield, moat of tht? cases bein^ 
fatal 

Case 27. — This was a black mare, nine years old. weight about 
1,400 pounds when in good Jlesh. The animal at this time was 
very thin. It gave a history of gi-adual falling away for the last 
four weeks or longer. It had not been worked since harvest 
Appetite had been good until the last two weeks. 

There wei^ several tpdeniatouR swellings under the belly, and 
on both fore and hind legn. 

Pulse, SO; teiiiperatnre^ 103.7; hiemoglobin, S5 (Tallquistl. 

All the mucous membranes were t'ery pale. There wci-e several 
ulcers on the lips about the tongue, and one large elevated ulcer 
nponthe back of the mouth. 



STATE BOARD OF HEALTH. 



313 



Horee was killed by cfliounu^. TLe cedematoua areas nn the 
belly auii on Ihe It-ys rcmlaincd a. I'lear straw t^olored lluiU. No 
other te&iou:^ wert? ftmatl id the sklu jtud HubL-utantnus tisBins. The 
pleural carity ivaa npy>arently nornjal. as vieie also the laugB. 
They did not collapae, but thit* was dne to the blood whieli was in 
the trachea. Tlie pei-uardiiiuj wan appait-ntly normal and con- 
tained the usual amount of fitiid. Tlie heart wut4 large and solid, 
find weighed 12 pouudi^. It contained an infarct on its surface 
about one half ini.'h in dianietcr. Out; leallet of Ilie aurieulo-ventri- 
cular valve wa^ firmly adhorent to the endocardial surface which 
probahlj' accounted for tho in*rrense in size iu the hL^art. The 
liver weipbi^d 23 pounds; capsule was thickened, and showed evi- 
dence of old inrtamtuatory adht^Kions. On section the liver tissue 
WHS yellower than normal and ghowod an increase f»f connective 
tissue. The spleen weighed seven pounds, was thicker and larger 
than norujal. and in oue place fibowpd a raised area ahout oiie-hnlf 
inch in diameter, which contained the normal spleen ]'ulp. with 
more blood than the other portioQB of the epleen, whieh eecmed to 
he a hemorrhage under the rapsule of the spleen. There was 
H chronic peritonitis especially marked abont the region of 
the ea^tMun, In the mesenteric artery a large organized clot was 
found, whiih contained several worms about the wize of a pin, 
pointed at both enda, and onr-half inch long, probably utronijithftt 
arniatits. The riKht kidney weijjhed three pounds; was very pale 
throughout. Bladder appeared to be normal. 

Direct coverKlip pi'eparatbms, tissues for hislolopical examina- 
tion and cultures WL^re collet-ted from the usual sources ia the ordi- 
nary manner. On examination of the cuItureB. B. njninffitirua was 
isolated from the npleen. liver, heart's blood and heart wall. 
sUijihi/loron'us pffo<jni':« tilbux from the i>erieardial tluid and heart*« 
blood, fHptococciis piteuiijouiT from the lieart'B blood. barUhis »vh- 
tUis from redema of the telly wall, B. roll rownnnih from oedema of 
the belly wall and two unidentified bacilli, (probably contamina- 
tions), from the heart's hlo(»d. spleen, pericardial fluid, pleural fluid, 
heart wall and liver. 



Outbreak XH. 

Portittfv hi Prfiirir, CnjiotJa. — Oct. 15, 11)02, Drp, llriinhall and 
Wesbniuk went to Manitoba on the invitation of the authorities 
to hold an autopsy upon an acute case of swamp fever at Portage 
la Prairie, The oaRo died before tlieir arrival, but too late to no- 
tify them by tclejrram. The carcass hud already been disposed of, 
The farmer who owned this horse had lost 16 out of 18 horses. 
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Cane [f) 28.— Tliero were present at the examination and an-| 
topsy of tliis aise Di'h. TorrajK'e yud Ti*.'\\ of Winnipe^^ I*"^- Hiltt»n 
fluclTavlm- of Portage la rritirle, Eiiid Dis. l-iiuttiull autl Wesbrook 
of Mluaesolii. 

PftHf lilMtartf of horse. Bay, 10 years old; nvi^fht, 1.-400 jKiunds. 
Belont;^'d U\ M^ A, H. C who liwB neur Portage Ja Prairie, Horse 
liad liet'n sifk two louotlit; and bad Oooc do work fiint-e sei*dinp. He 
was said to have loat Il('«li since thiit time. He had bt-en brought 
to Dr, Taylfjr one uionth ayo with a temperature at that lime of 
105°, A diajifiujsia wt nuilarfa or (^wafujj fevtr was atade, and iron 
aud arBectc prescribed witL a reaultiup temporary improTement- 
No treatment had beeu yi^'en for two wt-ek». 

Prcanit tytrnJitioir. THt, 18, lfHI2. Horse Dot emaciated; coat i 
somewhat hareh, though it could not be described as staring. 

Pulse. fiO; teiiiperatuve, 10ft,4 F.; respiration, IG. 

SIucnUB membranes wliglitly pale. Leps ali^htly *'Htocked." 
No other oedema. The horse was aeemingly in ^ood spirits. Rome 
uiUBt'ular wcakueaa wilh "atngfrerin;^'" ^ait. 

Blood eounf— Facial v^-ia. red blood cfllp, *!,40«,000 iBcll); leuco- j 
cytes not counted; hienioglobiu, 70 iTallqui&t). 

The case wns not cousidered typical by the Mauifoba aiithori-' 
ties, wlio looked utxin it as a convale»ct'nt ease. Horse was killed j 
by shooting at 2:45 p, ni- 

Autopfti/. — .Vutopsy wafl held in a boK etall upon the floor ofl 
which eawduBt was sprinkled. One window was op(*n. (''onsid- 
erable dust preeent. 

ftubeutaneouft tissue showed som? yellowish fat. Muscular' 
tissue, dark, like Case 15, No <i^deniatou9 patches except fori 
slight infiltration below the hock. This, however, was not gela-] 
tinouB and was not eii'eumecribed. 

Thora:?, — Anterior niediafitinuni showed some enlarged ht*mor- , 
rhagie lymph glands. No mai^ked a'dema. 

Poricardiuri eoiitaint'd about normal quantity of clear yellow- 
ish fluid. It was nnt bload-staint'd. 

Heart. Wei;^bt, S poands Ti ounces, A few tiny potechi* on! 
the surface. Rij^ht auricle showi*d Zenker's wa?^y degeneration of 
one of the columuiP earna*. There was present also a small 
aneurism alxuit one-half inch in diameter. This was thin and np-j 
parently covert*d oTily with a serouft covpriup. and prnjeetiog one-J 
quarter inch in a comical form. It waa Bitnated within one-hulf 
inch of llie degenerated mmicuiar column. 
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LiiD{;&. Sormal in color and appt^aranie with the exception of 
two or three small purplish areas which looked to be collapsed. 
\o pleurisy; no excess of JIuid. 

Diaphragm normal, except ovei' liver, where it was soniewbat 
roughened. (See liver below.) 

Abdomen. — There were some evidences of peritonitis, if wliitt 
lymph Uakes over the surface of the liver and intestines can be so 
considered. 

Liver. Wei^^ht, IIU pounds. Normal in rolor, but with large 
lymph tlaJ^es on surface and one rougheued area four iucLes in 
diameter next to diaphi-agm. !□ the right lobe wtre several small 
calcareous concretions about one-fourth inch in diameter and 
rounded in shape. There were prt-sent one or two small cyMt-like 
areas, apparently with white iibroiis walb. These were not more 
(ban one-sixtceulh to one-eighth inch in diameter, and it was sug- 
gested that the calcareous areas had ori^'inated as eyj^ts. The cal- 
careous and cystic areas were preserved for examination. 

Spleen. Weight, seven pounds two and three-ijuarUn" ounces. 
Surface smooth and mottied. AppareuTly normal exce|it for in- 
crease in size. Near tlie spleen and fn the attached mesentery 
were several swollen Lemorrba^ic lymph glands. 

Mesenteric artery sliowed iu one area a small thrombus, and 
the presence of slender worms about one-half to three-quarters 
of an inch in length. 

mieeilnes normal, excepting tlie large colon, w^hich was cov- 
ered with lympli flakes and contained one gelatinous hemonhagic 
area about two inches in diameter and one inch in thicUnesa, 

Feriloneum showed small hemorrhages on lower body of sur- 
face. 

Left kidney. WeigLt^ two pounds one ounce. Right kidney 
weighed two pounds two and one-half ounces. Both sippeared 
noruiah The abdominal fat and ouientuxii were bright yellow In 
color- 
Direct coverslip preparations, (issues for hlstologicu! exaiuiua- 
lion and cultures were collected from eleven sources in tht- uajial 
manner. 

The hai'ft riological examinniion showed staphylococci from the 
pltiirii, four species of iiuidentiiled bncilli from the pleural cavity, 
a firtli ftpecies from the lung and a sixth from the kidney- B. 
riiiiUf fitirtts was not found, hut it niufit he remembered that this 
case waK recovering oc had recovered. Cultures from eighl sources 
Lemained aterlle. 
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Outbreak XUI. 

Cfisc '2{\, Wiftiiiprfj, Catw<ta, — Oct. 20, 1902. This caae was setm 
bj Pre. Bel)» Tori-acce, Matfin, ni-juiliall and Wesbronk. The 
horB(* helontred In Mr» C. Had bei.*n quite sick fnr two layEtha. 
Two weeks before was eonsidered a typical case of "Bwaiup fevet*' 
hy Dr. Mairtin, wbn is treatlnp; her. He Thonght that she was re- 
covering October 2tltli. Mare, six years old, bay, weight 1^200 
poundK- 

Teniperature, 100; pulse, 48. 

Mucous uiembiaiieB pale; coat ahuwfi nothing eharacterUtic;^ 
no tederiialone patches; no special weakaees. 

Blood count (inadte by Dr. Torrancej, i-ed blood cells. 5,683,000;' 
ieucoi-ylea not i.'0uuied. IIa*nioi;lobin. TO iTullijuist). 

Blood in dhet't coverfillp preparations for cullures and for 
Widal feats was collected* 

Tlie cultuiea showed no growth. 

Outbreak XIV. 

Casts 30, 31, Rus»k. Polk Co.— Thiireday, Oct. 23, 1902, Dr*. 
BrinibaM and Wilaoii viwiled the farm of Mr. A, B. A., three miles 

east of Russia, Minu., snd collected specimens from horses, Casefl 
30 and 31. 

The locality visited is about six milea north and 3 miles east 
of Beltrami, Minn., the site of previous caaes. It is in the Red 
Biver A^alley, but near no small atreaai. The land is the ricli 
blaciv Red Biver soil, lacustrian in formation, and containinp: very 
little sand, being locally known as ^'gtinibo.'' The house and barn 
wei'e fairly well drained. The stable was dark and rather dirty* 
It contjiined 12 horses in all, four of which bad been sick during 
the past three months. Two of tliese. a coir and a small gelding, 
were so far recovered that their temperatures were LormnI, and 
fihowed no symptoms whutever. 

Case 30. — White mare, age 10 years, weight about 1,4011 pounds. 
Had bei.-n sick about 12 weeks, and was apparently recovering* 
Temi»ei-ature, 102; pulse, rate 52. The parotid glands were en- 
larged, tlioni,'h tliM was probably doe to mebmosis. The legs were 
badly "stocked." and there was marked oedema of the cbest aiid 
belly, On closer examination the swelling on the cheat was found 
to be due in part to an absees:*. Appetite was good. 

Direct coversiip prepaiations and brotli and agar cultures were 
made from the abscess and the oedema of the belly wall, by 
shaving over the part^, washing oft with alcohol and burning 
througjj with platinum spear. Hieraoglcbin, 50 per cent (Talliuist). 
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Cultures from tie cpdenia of the \*&\\y wall showed no jr^'owth. 
The broth culture from the abBct^ss of the chest t-ontained a small, 
slender, non-mutile bai-ilUiH- 

Cane 31. — The fourth animal sick on Mr. A.'s place was a ten- 
year-old bay laare which had weighed when in flesh about 1,350 
poutidH- She hfld been sick about ten weeks. On the Jaj' ob- 
served she was rery much emaciated and scarcely able to stand, 
being apparently weakest in the posterior extremities* The rau- 
cous ufcembranes were very pale. 

Puise, T^i; temperature, 102.6; red blood cells, 5,420,000; leu- 
cocytes, 4^00. 

Had marked redenia over cheat snd abdomen and running down 
both fore lege. The animal was killed by shooting in the head, 
and an autopsy made at once. 

No abscesses were found, and the o^dcmatous areas over the 
cheat and abdomen and over the fore legs contained only serum. 
Well marked hemorrJiagie areas were found over the ribs under 
the left forelep. Small hemorrliagic areas were found scattered 
over both lungs and alon^ the line of tlie auriculo-veiitrieular 
groove of the heart, in the spleen and the cortex of both kidneys. 
There was evidence of peritoaitis over the liver and small Intes- 
tines. Branches of the middle mesenteric artery were tLrom- 
boeed. The heart weighed 8 pounds; spken. 3 pounds; liver, 22 
IMJUnds; right kidney, 2^ pounds, and the left kidney 2:^ pounds. 

Direct coverslip preparations, tissuee for histological examina- 
lion and cultures were collected from the usual sources in the or- 
dinaiy uiauner. On exaiuiuutiou of the cultures, B. ftjuijir-pticuii 
was found iu the joint fluid, henrt'a blood, pleural cavity^ luug, peri- 
toneal gliind, spleen and liver, fitapbylococci aud an unidentified 
hacillns were present in the culture from the jugular blood. B, 
Mtbiilit vi'as present in the culture from the oedt-ma ou the right leg. 

Outbreak X7. 

Canis 32, 33, Polk Co.— Oct, 30, 1002, Drs. Brimhall and l\'il8on 
visited the farm of Mr. A. J. A,» two miles northwest of Fisher^ 
Minn., for investigation of swamp fever. Mr. A.'s farm is in 
the Bed Kiver Valley, is of lacustrJan formation, lies high with no 
swamps, and has been under cultivation since 1881. His water 
supply is surface wells. The horses have been in pasture, princi- 
paliy on clean timothy of tne fjuality. Six years ago Mr. A, 
lost one horse with what he considered the Bame disease as tlat 
vith which his animals are now suffering. He gives the following 
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history of ttis auimal; t4trf>ng horse, uppareiiU.T perfectly well 
thi-oiigbnut lhi> whole vf tin- Kiimmen Taken RUddenly ill after a 
duy of not unurtually hard work, Gvt^vf ni\)'n\\y eiiiaeiateil, i^onfiniied 
BO, though eating fieelj UDtil he died, iJl da,va after the begJDniii^ 
of hiH illnet^f^. 

Fivo years ago another hoiwe died with siuinar symptoms. In 
the fail of 1001 two othere died with the same i*yiupiouis, and dur 
in^; the Piimmer three, prior to Drs. Briiuhall and Wllsoa's visit, 
had (lied. 

At the time of the visit tuo horsea were sick. These were Iwtb 
examined, and are Xos, 32 and 33, snanip fever series. 

Cii^v 32,— Examined Ort. 30, 1002, by Dre. Briiiiliall and Wilaon. 

Lai'fie dark hav horwe. age 10 years, Kas always been strong 
and perfectly well uutil one week agt>. when he grew weak behind 
and began to Le emaelatcd, tliough hi?* appetite remained gnod. 
To-day animal apjifars listlean, seanvlj able t<» walk. Was much 
emaciated but nilibled at food. Temperature, 104; pulse, 72 and 
very weak, 

Caac 33, — Di-H. BrmiLall and Wilson saw this case Ott. 30, 1902. 
The animal was a two-year-old bay eolt. It eame of good etoek, and 
had been in jwrfert health antil six weeks iigo, wlieu it suddenly 
beiame ill, as shown by syuiptiima of weakness and uncertain gait, 
especially in posterior extremities. Appetite rernaiued j;ood and 
animal ln^iame emaciated, aad then again picked up tlesh ap- 
pareutl}'. Had bei-n able to walk on ijrevious day, and hohbled 
out intii the pasture about one-half mile from the house. There 
got down and was unable to rise. Temperature, 103^ palse, 70; 
extremely weak; Haemoglobin, iO (Tallquist), 

Blood collected for counting showed later 5,SWO,000 red blood 
cells; leucocytes, 3,fi00. 

The animal was killed by shooting and blecdiag, oad a post-mor- 
tem examination made nt once. 

The apparently good condition of the animal was found to be 
due to cedema over the belly and sid«*s of the Lodj", including the 
riba. In several placet*. espeLially under the belly, the elsewhere 
yellowish exudate wn^ heiuorihagie. The inguinal glands wore 
swollen and filled with email hemorrbnj;eB. 

The lungs showed most intense pletiral hemorrha^rea which ex- 
tended into the lung along the iuteralveolar connective tissue, So 
dark was this that thi' whole of both luaga rofiombled, before cut- 
ting, a luufi in the acute etape of pneumonia. Incision, however, 
showed that it was not pneumonic. 
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Pericardium showed several small bemorrliages, and tlie peri- 
cardial fluid was increased iu quantity, though clear- 

TLe Leart was euUirgeil. soft and flahbr. Externullr tlie beart 
tiLowed bnt little hemorrbagt\ tbougti ,vellow u^deuia was pr<?sent 
in tbe auriculo-ventricular trroore. On openmg tbe left heart, the 
f^ntire icner aspert of the wall was found to be covered with dark 
hemorrhagic areas. 

Tbe Bpleeu was about normal in siiw but aomewLat softeneii. It 
coDtaiuc^d a uuuiber of palo-colored iafarcts. 

The liver wjis markedly enlarj^ed and congested. Flakes of 
white, coagulated exudate from acute peritonitis covered ite sur- 
face. 

Tbe pancreas showed small liemnrrba^es throughout tbe ^land. 

The stomach wall was slightly, and the entire intestine marked- 
ly covered with sharply dolined p'^techial hemorrhages. Au 
aneiiriam, two inches in diauieter, was present on one of the 
branches of the middle meftenteric artery. The walls of the 
anenrisni were about one-half inch thick, and the aac contained 
fleveral small wonus istmnffttlns ormtUus ?\. 

Ad acute parenchymatous nephritis was present in both kid 
neys. The cortex showed^ beside disuse intlammation. numeroUH 
hemorrhagic iufards. 

The bladder was distended with apparently normal urine, 

The weight of tbe organs was as follows: Spleen, 5 pounds; 
right kidney, :J pimnds; left kidney, 3 pounds; heart, ti iKtunds, 
and liver 2-i pounds. 

Dirert coversliiT preparations, tisnues for histological e,\aniiua- 
lion and calturea weft* collected from tbe usual sources in the or- 
dinary way. 

B, €^uii*rptivuii was isolated in tbe cultureB fmui the spleen and 
Uvcr. An unidentilied bacinns was present in the cultures from 
the i.edema of the belly wall imd ffoui the liver. Another unidenti- 
fied bacillus wos present in cultures from the lung, beart'e blood 
and spleen. 

Outbreak XVI. 

Cti^vs :U, :n and 38, Ht. Cloud, StmrtiH Co.-^Nov. 22, 1902, Drs, 
Brimball and Heckman visited St. Cloud- 
Mr, H.'s place, which is nine miles north of St, CIond» formerly 
belonged to Judge t>. Mi". H, bought the jrlace, a farm cousist- 
inp of 1,200 acres, some mouths aeo and moved his stock down 
(including swamp fever cases 34-37-38} Kor, S, lfM)2. All three 
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animalB were below par before Le moved. The present farm ia on 
higb gruimd, sandy loam, aud bo far aa its aiTHD^ements are con- 
ceroed. la upto-date in every reapect. 

The lioraes tame Trom Mr, H.s foiiuer farm near Hallock. Kitt- 
son Co., Minn. Tbis place wus t-onsiilered better tban Ibe average 
in that vldnity, but the buildinfcs were kicated in what appeared 
to be an old dry run. The probable reasou for eeJectini; this place 
for tbe stables was on account of the shelter for cattle and other 
auimalB. AH of tbe land in Ihi-s vidnily Is very blacl;, heavy aoil 
with sireaks of gumbo. 

CaJtc 34k — This case was a bay Clydesdale mare, Ave years old. 
Mr, H. says that Hum luai-e wtis taken sidt early lust spHng with 
whiit he eonsidi.-1's Ihi:^ Mame disease as the ^jrest^at, and was treated 
to repealed doses of physic and seemed to recover, remaining well 
atiMI lale tliis hiiiMiiK'r, He states Uiat the mure war* «irk when 
bruo^'iit to Sf, ('Ji»iid, and wiis brought (hiuking that pt^rhaps Ihe 
veterinarian There uiight be able to make a diaii^nosis and perfect 
a L-nrc. Mr. n., fttatea that in the i^ist 14 yt:ai'» he has lost between 
15 and 2\) horses with what he believes to be the same disease, Ihift 
horae beinp tlie third this summer to dit-. iSince being brought to 
St. Cloud two week?* ago, the horse has been in a livery barn under 
the i.'«re of Dr. Ward. 

The following were Dr. Ward's notes, taken on Xov. 10, 1002; 

Temperature, 102.3-5; pulse, 96. 

Symptoms. Ampmia, sta^'gering gait» swelling along abdomen. 
Treatment. Potassium iodide and iron. No improvement in tem- 
perature or pulse. Condition remained thf* same, but tbe swelling 
had lessened on the 17th. The temiR-rature on that day was 
104.1 5". There were no rhanyes in the symptoms up to the present 
time, exci^pt incrt-asinp weaknesp. 

The mare was led out iuto th*> country about two milce, into a 
small ravine in a pasture, and killed by being ghot. 

Hemoglobin, 45 (Tullt|uifet}. 

The swelling along the abdomen eontained a clear straw-eolored 
duid. 

The lungs were i^overed with emnll hemorrhagit; spots about the 
size of a pea, and in a few plaeys, a ^ehitiuous straw-eolored exudate 
mixed with blood. No hen tor rh ages were found on the eostal 
pleura. 

The heart contained an infarct onehalf inch in diameter. Other- 
wise the heart musele seemed tirm and uonnal. The heart valre« 
were thickened along their margin. Heart weighed eij^ht pounds. 
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The pencardiiiin contained about four ounres of flark blood- 
streaked fluid. 

The liver was rirrholi(.' and felt n« though Ihe capsule contained 
suijill lumps, siliQut the size of marbles. Wti^bt, 2S pounds. On 
sectioa the liver tiseue was bile-stained» the eonnectivi* I issue 
ehowed plainl,v» and the larger vesHele were filled with orjj;imizeU 
clots. The surface of thL* liver, spleeu, and all the abdomiiuti vis- 
tene was covei'ed with small flaKes of llbrin showiug recent jieriton- 
ill*. There were no adheaiouH, 

t^jileen wai* jmle in color. Weight, four and one-quarter poundsn 

The kidneys were apparently DormaL Weight, two nod one- 
quarter poiiuds each. An organized clot was found jo tin' mesen- 
teric arter;r. wbit-h i.-ontaiued several email wmnitt one-half inch in 
length. Many worms from two to three Inchee in length were 
found attached to the inner surface of the small iuteetines. lh-> 
H. beU4.'Vc8 that th<:se worms art- alwa;va present in tliis dis- 
ease, he bflving performed several autopsies upon horses dead of 
this disease. 

Direct coverelip preparations, tissues for histological esaniina- 
tion and cultures were coUeeted from the usual soorci^B in the ordi- 
nary manner. 

On exomiaation "f the cultures, B. equisepticus wna found in 
those from the liver, B. eubtHts in those from the spleen, strepto- 
cocci from the pleoral cavity, livtr and kidney, staphylot^occi from 
the joint Huid and an unidentified ba^-illuB from the heart's blood. 

Case 37. — Clj'desdale gelding, four years old, shipped to lubora 
tory while still alive. Received Feb. 5. 1903. 

OBBCRVATIONS ON CASE NO- 37, IN RESEARCH LABORATORT. 
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Tho animal died at 3:45 p. m., Feb. 11, 1903. No isnbcutfincoad 
lOBiODfi, eicepting a few small hemorrhagf^a about the root of the 
tiiil. 

Lunge. — The right Lung waB pale tbroLighnut, oxeepting a few 
flmall, clearly defined hemori-hages. The lyft lung was dark col- 
ored, due to hypostatic oongeHtion, and over its surface tliere were 
many spots of yellow (Exudate. 

The pericardium contained a very large amount of clear ntraw- 
eolored iliiid. 

The heart muscle was firm and contained many large and sinal] 
hpmorrliap;eB on hoth the internal and external fEurfaces. Heart, 
weij^ht four pouDds. 

The diaphriifim and the costal pleura contained many small hem* 
orrhngps, 

ThP spleen was apparently noi'mal in size and consistency, 
weight ffliir poiind»» and contained many clearly defin^^d li^nj- 
ori'hages about the sizi? of !i pea. The liver was apiMirently normal. 
The intestines contained miuiy hemorrhagic areas throughout their 
^'hole course, Some of the mesenteric glands were enlarged and 
hemorrhagic. 

The right kidney, weight three and one-half pounds, was very 
pale, and the pelvis contained a small amount of thick yellow pus. 
The great nieseEtcric artery at the point of division from the 
abdominal aorta did net contain a elot, and no worms were found. 

Two days before death, there was a large (vdeioatous patch over 
the belly. This had entirely disappeared the day before death, and 
no fluid was found here at autopsy. 

Direct coverslip preparations, tlssuea for histological exacLiua 
tion and cultures were collected from the usual sources in the ordi- 
narr manner. 

B. cf/uiifcpticits was present in the cultures from the spleen and 
liver, streptococci in those from the heart's blood, staphylococci ia- 
tHose from the spleen, and an unidentified bacillus in those from the; 
long. 

CGse 38.— Feh. 7, 1903, Di-s. Ward, Brimhall and Wesbrook 
visited Mr. II.*b farm and made an autopsy ou Case 38. The animal 
was a Clydesdale gelding* bay, two years old last spring. Sex, male. 
From Dr. Ward wa^ obtained some idea of the clinical features of 
the case, as observed by him, A week before the visit the tempera- 
ture ran 10-1.5°; pulse, 55; respiralion, normal. The staggering gait 
was very apparent; polyuria was a marked symptom; appetite bad 
been poor; horse was desL-ribed by Dr. Ward» as moping and damp* 
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bh. Couttiderable swelling was noticed in tbe hind legs; medium 
degree of emn*'iation. Mucous membrane jmle. 

The Lorae had ditd during the nighl of Feb, CUi, and was li'ft in 
the stall, in the stable- At 10 a. m.^ Feb. ith^ he was dia^'ged out 
in tbe open id the shelter of un old building used for housing pige- 
Here the autopsy was performed. Snow covered the ground, and 
the wealher was very cold- 

Autopsif. — The cheat wall waa infiltrated with a elear yellowish 
eerum, which extended from below the skin in the connective tisane 
between the muscleSf most marked on the left aide. Large hem- 
orrhagie areas were present in the eubcutaaeous tissues over the 
left thorax, No abscesses were found. The hiad legs, whica had 
been swollen during life, were i-edueed in size. The left hock eon- 
tained a clear yellowish t^ynoviul fiuid, not itbnormal in amount, and 
somewhat gelatinous in consistency. Seemed normal. 

Thorax. — In the anterior mediastinum, waa found one large 
hemorrhagic lymph gland. 

Pleura geemed uormal. No excesa of fluid- 

Lung^- The left lunjt was cedematous and showed two or three 
Buiall dark ai^eaa. somewhat depressed. The right lung was pale, 
not cedematous; did not eollapae wh**n the chest was opened. 
There may have hepn an aei-umulution in the bronchi or IriieLea, 
whieh ocenrred jnst before death. 

Perifardiuni contiiined about 300 c. e. clenr amber eolnred fluid. 

Heart wall |>ale throughout. No markpd inflUratirm nf the auri- 
<?ulo-ventricular groove, although there were small punctiform 
hemorrhages. 

Di a p h r agm . — N orm a 1 . 

Abdomen. — Spleen enlarged, very friahK full of blood. A few 
hemorrhages »howQ in the pale gray capaule. 

Liver. Irre^rularly bile stained. Vc'vy full of blood and friable. 
The lobular marking& showed well through the cai>aiile. 

Kidneys. A'ery pale, Small punctiform hemorrhages showing 
through the capsule, gave appearauee of "turkey egg." Maeroscop- 
ically. kidneys showed parenchymatous nephritis in cut aectious. 

Bladder empty. 

The mesenteric artery contained a tbronibos, showing the pres- 
ence of a few stroiigyli. Tlie peritoneal surface of the whole bowel, 
hnti the mesentery also, was stippled with small, bright hemorrhagic 
area*, ranging from the size of those just visilile to 0,5 mm. The 
stomaeh contained a small quantity of hots and the large colon con- 
tained many of the large njature strongyli. 
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Direct coverslip preparations, tiBBnea for histological cxamma- 
tioii uud (Milturcs were collected from tlie ufiual soarces in the ordi- 
nary luiinncr* 

B. equiscptipuH was ieolnted from the cultures fi^oni the joinl 
fluid, jii(rHlar blo*»d and Hpleen. fi. rt}Ji tomnmniii was present in the 
culturee fioni th<^ heart's blood, jugular blocd and kidnev. Sf ropto- 
cocei were present in cultur^a from the heart^a hlood, jiigalar blood 
and kidney. An iinidcn titled bacillus was present in the culturcB 
from the liin^^, and aootht*r in the cultures from the kidney. 

Outhreak XVH. 

Cti^c 35, BirkhoJz, Polk Co.— Jan. 2, 1903, Dr. J. G. Annand 

brought to the hihorator.v in a Mason's Jar» specimeue removed at 
autopsy from a hoiee which bad been killed for the purpose. The 
horse was the property of O. O., Birkholz, Ileyden Twp,, Polk Ca, 
Minn., who lost six horses froia "swamp fever." The aniniaT bad 
been sick since last summer. When sven by J)r, Davidson, of Grand 
Porks, two weeks ago, the animal aeemfd to be recovering, hut <m 
Dr. Anuand'a visit, December 30th, it was down, and extremrly 
wt^ak. though wti!] eating everything he could reach. Tbf? animal 
was killed by shooting, and a post-niortem nmde at once. 

On opening the rhest, the mediaetinal mirfaces of both lungs' 
were found covered with hemorrhagic areas. The surface of the 
liver contained a great mnay musses of fiber. The apleen waa | 
afipaivutly noi-tnal. The cortex of the right kidney, allowed some 
email heuiorrbagic petechia*. A tumor, apparently futty, was pres- 
ent at the upper extremity of the ureter. A large anenriam waa , 
preaent on tLi* middle meHi'nterie artery. There were no abscesses, 

Portions of the lung, heart, spleen, liver, kidnpy, and the dneur- 
iam from the mesenteric artery were brought to the laboratory (ilI 
worm bad been obaen^ed in this aneurism when opened in the field 
by Dr. .\nuand). 

Cultures were made in broth and on serom from the heart, la^iffr J 
spleen, Hver and kidney. After 24 hourp in fho incubator, no 
growth was prf^aent on those from the heart and hing. Cultures 
from the spleen showed a small, diploeorcoid belted bncillua which 
Bubaequent cultures showed to he li. rguitpptknH. Tn adilition. there 
was preKi*iit, a long, thick, spore-bearing motile baeilhia of a bright 
yellow growth on agar. Cultures from the liver showed only R, 
eqifUfpfif^ui*. Cultures from the kidney sLowed a large diplococcua. 

Outbreak TVUI. 

Cfi8c 3(>. Biikhol;:. PoJk Co.— Jan. 1, 1903, there was reoeived in i 
the laboratory from Dr. J. O- Ajiniind, in a cjuart Mason's jur. speci- 
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m<^Ds removed at autopsy from a horse which had been killed for 
the purpose, Aninml was the property of Mr- John D.. resident 
of Hfiiidville Twp.. Polk County, The horse had hcen siek six 
months. On Dr. Anuand^s visit December iiOth, be was found to 
be thin in fle»h, niiu-h debilitated, but able to move around; wan 
killed by Hhootiiig ami an autopsy made at once. 

A marked heniorrhiigir area was found in the superfleial muscu- 
lar tissue of the superior himbnr rej:ion. The mediastinal surfaces 
of both lun^^s showed bemorrhaKie areas- The heart showed no 
lesions. The s^deen showed large and small hemorrJiiigie areas on 
its siirfaee. The surTare of the liver was covered with fibrin. The 
kidneys both showed smuH hemorrhagie areas in the cortex. The 
artery supplying the large colon contained u smull aneuridin, which 
was exti-emely liard. Another aneurism was present in the meBea- 
terie artery supplying the upper portion of the small intestine. 

Speeimona had been kept <old, just above freeKing jioint, from 
the time of their removal^ until brought to the laboratory. They 
were then phieed out^^f■doors in a tein[>erature of about 20° F- 
above zero, and on the foUowiug moruiug were found slightly 
frozen, 

riilturcH were made from the luog, beart^ spleen liver. Those 
from ihe lung after 24 honre in the im-ubntor. sbuwed a hu'tie diplo- 
CO<'eu8, and a anmll diploioccoid belted barillus, which subse<]uent 
cuUurea showed lo be If. ctfui septic us. Thoi^e from the heart wall 
showed no growth. Those from the spleen showed a j*iuall diplo- 
coccoid belted bacillus wbieh subaequent culture showtd to be B. 
t^qui septic II Ji. Those from the liver gave- a abort thii.k ovul gpore- 
beariug. nou motile baeillue, liaving u wrinkled growl b on agar, 
and a large» long, thick, motile bacillus, non spore-bearing, having 
a wrinkled growth on agar. 

It wonld appear from the cultures that the only Bignigrant 
bacteria priaent were B. fqtiuepticus, from the Inug and apleen — 
^th the poaaible exception of the diploeoecufl from the lung — the 
large bat-illi from the liver being pi-obably contaminations. 

GENERAL, DESCRrPTlOfJ OF "9WAMP FEVER" AS OBSERVED IN CAaES 
I^^\'E9rlGATED BY THE MINNESOTA STATE BOARD OF HEALTH. 

As will be seen from the foregoing detailed statements con> 
cerning investigations, a large number of tases of this diaease have 
been seen since the autumn of lUfll. 

The diBtrihution of tbeae cases may be ascertained from the 
accompanying map. which ehuwa what may be termed two foci of 



BIENNIAL REPORT. 



InfecticQr one in the valleyB of the Red and Red Lake rirera, and' 
the other in an area include*] In Stearns, Meeker and Benton eoon- 
ties. 

Whether oases have occurred, to any marked degree, in other 
localiliefl in the state cannot be definitely stated. From all the 
mformation which could be obtained from owners of stock, veter- 
inarians and other interested ohseners, it wonid appear that in the 
northern focus cases have been noted by different individuals for 
from 2 to 18 or 20 years. The owner of cases Xoe, 34, 37 and 38, 
Outbreak No. XVI. » formerly lived near Hallock, Kittson county, 
which is not far from the Manitoba border line. He believes that 
he has been losing cases from this disease for the past 14 or 15' 
years. He moved to the middle pttrtion of the state near St. rioud 
in 1902, and the three cases. Nos. 34, 37 and 3S, reported in theee 
investigations, were apparently suffering from the disease bef ore i 
he brought them south, so that they cannot be rightly considered ; 
in relationship to the southern focns. Dr- Lonpevin. V. S., of 
CrooUeton, llinn., states that he has had i-ases, which do not differ 
nmteriallj from certain of those studied during this investigation! 
under his observation for the past 20 years. Many of the BtockJ 
owners in the vicinity of Beltrami report their losses from thiij 
disease as estendinp over a period of from 2 to 10 years. 

In the southern focus of infection it has been impossible to ob-| 
tain an acijurate history which would indimte that this disease i 
has been long recognized. 

1. Local ConditionB in Relation to Outbreaks. — In the noithem 
focus of infection the conditions obtaining; on the individnal farms . 
are fairly comparable. The soil is a heavy black loam, of the] 
lacufttrian formation characteristic of the banks of the lE^U River j 
and its tributaries. The country is markedly flat, and there is lit-l 
tie natural drainage. Where flowing wells are present, the land 
in their vicinity is frefjuently boggy^ owing to the impossibility of 
drainage, as the drains frequently freeze solid in the winter, audi 
in the early sprinfr there are vant fjnantitiea of ice which, when 
melted, result in the formation of small lakes or ponds in the neigh- 
borhood of the stables. Wherever there is a slight dip in the land, 
water stands for a large portion of the year and swamp hay grows 
in abundance. There are certain minor excepUons to this general, 
condition in a few of the farms- The farm on which Outbreak IL , 
occurred coiisiKts f*»r the most part of this typical loum, being very 
ilat. Across the sontheafit corner, however, the Band Rirer Hows 
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and there is a well ntarked gravel and sand ridge. One farm' on 
which from Juoe, 1901, to May. 190-"!. 10 horses had succumbed to 
the disease, was five miles north of Fislier, Minn. This farm occu- 
pies ground which was apimreutiy an island when the surrounding 
country was covered with water. The ground ia roiling and cov- 
ered with large trees in marked contrast to moei of the Red River 
Valley. It is well drained. The Boh is a rich black loam, similar 
to that of the remainder of the Ifcd River Valley. 

The southern foccs of infection does nnt cover a solid block of 
terrilory, as is the case in the northern focus. In fact, thia disease 
has been observed only in three localities aear St, Cloud, Litchfield 
and Belgrade. There ie nothing to sliow that tiais triangular terri- 
tor,", of which the three localities named are the angles, is gener- 
ally infected, as is the case in the northern focus. »ar 8t. Cloud 
(Outbreak A'll.) the country is rollinj;, with an cxceptionaily lights 
sandv soil, iu many place well wooded- In certain difitricts granite 
underlies the sand. t*n the farm on which Outbreak vn, occurred 
the buildings were situated on a sandy hill, and there was only one 
6mall swampy pasture on the farm. 

Near Litchfield there is very light sandy soil. It is verj- rolling, 
and on the farm where Outbreak XI. occurred, there were alte^ 
nattng steep hills and valleys, some of the latter containing water. 
Dr. Peters, V» S., believes that in this vicinity 50 or 60 cases of 
swamp fever have occurred during the hint H) years* 

In the vicinity of Belgrade the lunU is lowlyiug and swuiiipy- 
A large portion of it is coverod with scrub oak and alders, inter- 
sptfreed here and Ihere with taiuarac. On ilie farm in wliii'U Out- 
break IV. occurred there wiis one Fwijuip which covered several 
acres. 

It will be Been that iu huth the northern and southern foci feed- 
ing from low-lying ground or tlie u«e of course hay cut from low 
places cannot be excluded, although observations hare not tended 
thutt far to show conclusiveiy the relationship between this and 
the disease. 

The source of the water supply varied considerably, that in the 
northern focuB being derived fretjuently from flowing; wells or from 
surface wells sunk some distance through the black loam and clay. 
In certain of the farms of the southi^rn territory the wells hiive 
been sunk through sand. The possibility of horses in pasture ob- 



'Althoug-h the dlspaBC on thU fanr was studded. Blnoe no liLboratory raBterlni 

was coUeot«iI, tbe outbreak was not numbered and catnlo^ed with tbe oUi«n. 
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talniugtbe water from pools, oinrshea tir laki'S cannot be pxiluded. 
Buepicion attach<?d in nianv of the outbreaks to the water and feed, 
and the ownera of alTorteil stock were always desirous of liaTin^ 
these tlior(iugli\v investigated.. 

The liousing of horses waa fair!,v good in moat caees, and excep- 
tiODOJly ^ood in miiny. Certain of the horse stablos, however, par- 
ticularly in the northern fOLUs^ were withijut floors, and at certaia 
seasons of the year, therefore, decidedly damp, the miKture of 
manure and bluck loam teudiD^ to rutiiiu moisture for a lon^ time. 
Certain of the stables are constructed of lo^s. The jtnimala in most 
cases were more likely to KufTer from heat in the summer than fpom 
coid in the winter. 

2. Season, — It is felt that insufnclent data is at present at hand 
to make any definite statement in relation to the time of year when 
infection takes place, althonj^h it would appeur that the first symp- 
toms were observed by owuers of atock during the summer months. 
The cases seemed to begin in the early aummer monlhB, and to 
increase iu number during; the months of July and August, after 
which relatively few wei-e noticed to di^velop. A few cases have 
been repoi'ted and also exnniined during the winter montba, but 
In these the history ^iveu showed that the animal had been sufTer- 
ing from the disease since the preceding sumuier* These observa- 
tioDs coincide with those in the Manitoba cases. The observntiona 
in this state and >fanitol>a, however, do not tend to show conclu- 
BiTcIy the time at which, infection takes place, since the disease is 
usually insidious in its onset, and sonietunes assumes a very 
chronic tyj*e. If it be true that infection takes place during the 
summer months, the pofisiblt; relationshlyt of inacK^ta or aravbDids to 
the spread of the disease must be conaidered along with temper- 
ature, etc., as a factor in aiding saprophytic development of para- 
eitic bacteria. It is at this season of the year when horses are 
likely to be overworked, ond when there is a greater variation in 
the food supply than during the winter^ both of which factors may 
have suuie effet-t on their reHiatance to infection* The relationship 
of season, if found to be constant, may have some other explanation 
than can be afforded by any of the suggestiona hitherto advanced* 
A pacaaitie theory was and ia still tempting, but the results of the 
Ilhinitoha iuvestigutions and the earlier examinations in the work 
of this boai-d, which seemed to exclude blood parasites, together 
with tlie positive demonstration in practically all cases in wliich a 
satisfactory exnniination waa possible, of B. equi^teptk'us, and in 




Bam of UF' M,* wliu liver thri!« mJltn wiatliA'ijvt oF BeUntml, iinrl who riiport« (.]■« 
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<7ertain instances of H. jtymrjcms cquiiius, served to direct attention 
away from ftnlmal paraBites to a bacterial cauge. Why horses 
should be uiorv sust'C-^plible to H. cquisepticiiit or otbcr niicro-organ- 
isiue during the Buniiner months \h not easy of explanation, unlees 
temperature and other ^.-onditioiiB tend towards tbtir more abun- 
dant yapropliytic development, are less destrnetive of the life of 
the or^ranism, or that the horses tbemaelvfs ore rendered by tlie 
nature and variety of the 8innn»er feed, possible overwork and the 
hijcb tetiijierntnre of tlieir t-nvirocniMit, b-ss resistant to infection. 

3, Onict and Course of Disease and Mortality. — From the observa- 
tions in Minaenota, as well as tboae reiforled in llaDitoba, it would 
appear that this diBeaine la, as a rule, rather insidions in its onset. 
Frequently a history is given, which shows that the affected aui- 
tual hits been "out of sorts" for some weeks. Son;etimes for a day 
or two Ihe borse may have refuaed food, though this is not constant* 
-A general weakness, very gradual in development. Iosh of ilesh, 
periods of fcvei\ followed by times of apyrexia, ^radaul emaciation, 
staring coat, a ravenous appetite, and in some instances polyuria, 
constitute the train of symptoms. In Minnesota a rather common 
history, however, is that the owner of the animal has noticed veiy 
little wronp. and may have bt^en working htm all the time, although 
he has noticed gradual loss of condition with periods of apathy. 
These periods of apathy hear fiome relationship to the occurrence 
of the fever, i. e., as noticed by the owner they probably corre- 
spond to the periods of apyrexisi. In one instance a horae, ap- 
parently in the beginning of the disease, working on a binder, was 
found to have a temperature of 105° F. 

The duration of the disease varies. In some instances symp- 
toms are n<>led by the owner only for a pi^riod of fnim one to four 
weeks before the death of the auiiual. This i» apparently the ex- 
teption in Minneaotu, although in tht' horses seen during: this in- 
rentigarioD it waa met with frequently. The owners of horses are 
inclined to dwell upon the chronicity of the disease, and to believe 
that they may apparently recover and some months later suci-umb. 

Certain of the cases seen, — particularly Cuses 11 and 12, Out- 
break VI.— were sick only from oue to two weeks, according to the 
ot>6crvationa of the owner, whereuH others {Cases 13 nnd 25, Out- 
break V1I„ Caaes 34, ;i7 and '3S, Outbreak XVL) had been observed 
to be aulTeriug from The disease fur several months. 

In those cases in which symptoms have been observed for only 
a few days, it is perhaps unsafe to assume that Infection occurred 



immediately before the first eyuiptoms were observed, UDlesa, 
observaHons have been made bv a competent vetermarian. 

In tbe ecdeavor to ascertain tlie mortality of flie disease in t 
state, circulars were sent out to all tbe owners who were known 
tbiB board to bave lost heavily from tlie disease. From these c. 
eiilars, and from infonnatioii collected from tirue to time, it lia 
been found Impossible to fitate definitely what tbe mortality it 
since the diagTiosift of many cases iniiat remain in doubt, where in 
formation was received tbt-ougb boree owners and not tbrougt 
veterinarians. 

In tbe neigrhborhood of Beltrami, over a section about ti 
miles wide by six miles lon^;, 2i\ farmers have reported tbe loss 
136 horses from this disease. From 12 other owners of horses tb( 
lofifi of 75 animals from swamp fever has been reported, whirli" 
makes a total of 211 animals lost from this disease on 38 farnis^ 
From the experience at Beltrami, which neit^hborhood was mor 
thorouphiy studied than any other, it would seem that close invest 
fixation in other kicafities would reveal a similar condition of 
affairs. From all available data the mortality in Minnesota would 
appear to be in the neighborhood of 80 per cent. 

Many of thf owners who hitve lost heavily fi'om this disesfte 
Uevtr that a horse once affected will never recover^ and wbere anl-^ 
mals have apparently regained their normal condition, they 
afraid to put ihfui to hard work again, 

4» A^e, Sex, Character of Animals Atfected. — From the detaili 
which have bt-eu given concerning Ihe outbreaks, as also from tbf 
luble of s.vmpioius which is given under tbe following paragraph. It" 
will bf »*eeD that horses of all ages and both sexes an- affeuted by 
thiK difieuse, Fium horsfs. driviug horsee aud coHs rUDiiing at^ 
large liuve all been found iufected. Well bred horses From eastenr 
stock, those brought from other localities nud those laieied on the 
iufected farms have all succumbed to the disease. By smne »toul 
owiiern bronchos were thought to be immune, but this does doI 
appear to be the cose. No cases have been observed in niul^s 
asses. 

5, Symptoms. — The occurrence of so many cases of this disease' 
in eomewlnU imicceBsibl*? portions of the state rendered continuous 
clinical observationa by tbe veterinarians of this board impossible^ 
In the earlier cHsew studied it was hoped that the establishment of 
a branch laboratory in the infected district near Beltrami would 
be possible, and that cases conid be kept under daily observatioi 
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for Bereral weeks. This was found impracticable, owiug to the 
dimount of bacteriological wcirk involved in the examination of 
»peoiiuei]«t collected at aotopay. The worldng out of these kept 
the whole laborator;y force employed, since the material brought 
in from one autopsy frequenMy required several days or even weeks 
for its satisfactory classification and initial study. 

As has been stated before, it had been planned to bring in- 
fected oases to the Laboratory of Animal Kesearch, where they 
might be kept under daily obserration, but for the reasons already 
given thlfl was found impossible, except in Case No. 37, which died 
five days after arrival. 

The following table gives some idea of the symptoms observed 
in the different outbreaks, as well as certain data concerniug local 
conditions, duration of disease, age, sex, etc., to which reference 
has been made already. 

One of the moat marked symptoms of this disease is the gradual 
loss of conftition. The hair becomes staring, and gradual emaciation 
develops. In a few cases the appetite was noted to diminish with 
the onset of symptoms, but in most inatances this was not noticed. 
Loss of condition, extreme emaciation and progressive weakness 
in the limba was all the more remarkable in consideration of the 
voracious appetite nsuatly noted. The appetite usually continued, 
irrespective of the quality of the food, and whether the horse was 
working or not. An illustration of it is uffoi-ded by Case 10, Out- 
break TI.j in which this colt reached out to nibble ut the grasH and 
weeds as it was being dragged away on a *'stoue boat'* to be killed 
for autopsy, it being too weak to walk. Ab the disease progresses 
a staggering or -wobbling" gait is noted. This is [larticulaily ap- 
parent in the hind legs wlien the horse is turned phoi-1. Tbis 
Hjmptooi perBiBls, and in cases which are apparently rerovpriug 
may be noted for a long tini£^ In a number of the animals ex- 
amined thi'onibi in the iliac arteries were observed, although it 
would not appear that this conditiun was rcsponsibh' for the gait. 
Where th*? horse had been suffering from the disease for several 
weeks, swelling of the legs was noticed, and in many of tite cases 
the joint iluids were increased and a mflrked tenderness over the 
joints observed. In one aninml, Case 10, Ootbreak VlII., there was 
a very marked pufflnesa and c^ema of the left shonlder joint, and 
at autopsy ft small abaeess of the tendon sheath with i^rosin of the 
bicipital groove was found. Patches of o-dema developed on the 
thorax and abdomen of the horses, particularly in the lust stages. 
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of the disease. In fact, the cpdeniatuus areas developed very fre- 
quently in the nioBt dependent portions, and were encountered in 
liorses whirb had been unable to rise for any considerable lime. 
In certain inslanceH areas wlurh Itad been at one time (vdeniatoua, 
were later found to be purulent. (See Case 15, Outbreak VL) 

Tiie occurrence of abscesses was not at all constant. Their 
presence was noticed in Outbreaks IL, V„ VI., vm. and XTH, 
Tliey varied considerably in size. In certain of tlie animals seen 
during rbis iuvestigatiou^ sweating appeared to be very marked, 
allbough not nccfBsurily uiiif4inu over tbe whole surface of tile 
body. (Pee Case 8» Outbreak V.) 

Polyuria. — Polyuria in many cases bad been observed by tbe 
owners, and wus parLit-ulnrly marked in Case U, Outbreak VL: 
Oise 13, Outbivak VIL; and Case 26, Outbreak X. In case 14, 
Outbreak VI, » t\w animal urinated four or five times in two Lours. 

Satisfactory cbemical and microscopic examination of the urine 
was impOBsiblef owing to the distance of the Infected localities 
from the laboratory and the chiiuges which took pkictf dnrin;,' 
traoHpoitation. ^See Cases 14 and 15, Outbreak VI., and Case !£». 
Oatbrenk \Tn.^ 

Albumin was found scanty or absent. No red blond cells, pn» 
or caata were st^en, 

Rcspiroiion. — The respiration wa« increased in frequency, es- 
pecially np<ni esr-rtion, and when thetv was great weaknesft. 
Many of the obiservations were made just prior to the killing i»f tlie 
aninialft for autopsy, and no very definite statenicnt therefore can 
be mndc concerning reBpiratioiiT temperature or pulae, since these 
<aBoa were so far advanced, 

Trwprtalwrr. — The temperature varied, and there appeared to be 
periuda when fever lasted for several days, followed by periods of 
apyrexJa, In thi- investigations by this board tht' temperature 
varied between 100.-'^ and 105° F. In Manitoba the temperature 
is reported as "variable, running high for a few days, then falling 
almost to normal for SL-veraJ days, then rising again, but towards 
the latter stage of fatal casee remaining persistently Ligb," A. 
definite pei-iodicittf of the fever comparable with malaria has not 
been noted. During; the febrile attacks the unimnls frequently 
seemed to be quite spirited, and the owners thought they were re- 
covering. In the apyresie periods they were HsiIvhs and depressed. 

Pulse. — The pulse was increased in frequency as a rule, par- 
ticularly when wealineBs was marked or the temperature higlL 
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'Dr. T<irraii**e calls attention to "tli** particular tlirill as if the blood 
vessels wi^re only piirtially Jllkil," iu bis observiitioDB on Ibe cIib- 
, ease in Manitoba, in whicb an espeiially ^ood lUToimt of the Bvnif- 
toniK and t-ourse cf the dii*eitee is ^jhen, 

An<rmia. — Tlie niueoiis menibraiiea ot the month and eve tfuon 

' develop a pallor whk-h in advanced rases becomes exlrenie. Hem- 

oiThiigeB buA'e been noted, b»t rarely on eKpo»ed mueons iiieni- 

, branes. In several cases ulcers were found oa the tongue or Up, 

' but there is aothiuj^ to whow that these served as the original fori 

, of jafecti*in. The blood is usually j»ale iit color, even lo the naked 

( eje, and undergoes coagulntion rapidly, except in very advaneed 

' cases. The IjieuKij^lobiu, as deteriuiued by Tallqnist's method, va- 

, ries from 20 to 80 per cent. Tu souie of the aeute caseB (be hnv 

I perr^nta^'e ot hiemnj^hibiit was not very apparent (Case 15, Out- 

bvf^ak VI.). In Case 11, Outbreak VI,. where the sickness of the 

niiiiiiiil bad been noticed only one week, the bjeoioglobin i>ereentage 

! was 70- 

I The blood, when smeared on cciverslips, quickly separated so as 
I te show alterniitiuji n?d and light colored areas. This seemed 
I somewhat cbaracteristic. 

I The nnmber of red blood cells was found to vnry within rather 
wide limitt*, the lowest counts bcinp in the rteighborbood of 1,000,- 
OftO per c. mm. With the progress ttf the disease there was a very 
great decrease in the- red blood cells, acconipanid by a lout* in the 
hjem'^glohin pcrreutoge. The leucocyte count was found to be va- 
riable, rnnpin^ from 3,C00 to 00,000- In most iuBtaaees where the 
leucocytes were present in ^reat number, thei-e were localized cnl- 
lection»^ uf j>up, althouti;b this relationship was not shown to be 
constant. In connection with the red blood cell and leucocyte 
count, it whould be mt-ntioned that blood was mixed with Toisson'a 
solution and the filled pipette taken to tho laboratory for es^amina- 
tion, so that in some instances 24 to 48 hours elapsed between the 
eollw^tion nf the spt^rinitm and the count. In Case S7, Outbreak 
XVI., and Case !!t), Outbreak XIII., the eounta were made imme- 
diately. 

6. Uorbid Anatomy and Pathology. — In these inveBtigiilions a 
thoronj^'h study of tbe morbid anatomy (including) histology of the 
disease had bi^en planned. Tbe poaitiv'e bncteriologieal resnlts ob- 
tained in tbe early rases involved an aii»ount of laboratory work 
si-arc**ly rrfdihle. On account of the necessity for tbe collection 
of ntatiTial in the fleld and the advauced atagea of associated cod- 
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ditions, Buch aa abseessefl, etc, a very great deal of work in the iao- 
lation and idefitifi**nlioD of a muhitudc of bacteria yvae netTssart. 
Thorough and eatiafaetoiy work wiia somewhat impeded by the 
fact that during July, August and Beptember, 1!)02, owing to the 
interest arouaed and the large number of euses reported, it beoaine 
nece&eary to perform u great number of autopsies and to woi'k out ^ 
the bacteriology within a very short time. The diBtani.-eB to b&^| 
traveled were also great. As has b*-'eu already stated, from all 
eases materials were eoUected from tb« sources noted and fl^ed foi- 
histotogieal study. Soaie of these tiseues have been worked up,, 
but it is felt that insuilicient data has been yielded as yet to war- 
rant any attempt at detailed report or the di-awing of eouelusions- 

The necessity for making a final report upon iufet^tioua diaeases-^ 
of animals at this time requires this board to moke a i-eport tc 
date on "Swamp Fever/' although anything iu the nature of an ei- 
hauBtive report had not been contemplat4.'d until eompletion of 
the work, in<?ludTng thorough pathological and experTniental study. 
It is hoped that opportunity may be afforded in the future to work 
lip all the patholo^ifjil material now on hand, when a further re- 
port or paper may be expected- 

A general idea of the patliolofiical findingfl met witb may per- 
haps be hE>st obtained by lirRt diticussiug the kinds of lesions and 
their loention, with a later summary under tbe individual systems 
or organs. 

The hair appeared staring and coarse. Emaciation was great, 
and some diPftcnUy in the skinning of the animal w-as therefore 
experienced. The subcutaneous fat was very scanty, and usually 
had a marked yellow tint, suggesting jauudice. This peculiar yel- 
low tint was characteristic of the fat found throiigUout the body, 
and iu a number of instances Ihe Huids met with in the serous 
cavities were of the same color. Id many animals sharply outlined 
oedematuB patches were present, underlying the skin iu the de- 
pendent portiouH of the body, as described under symptoms. 
The most coulnioa sites were oa tbe chest* extending back upon 
the abdomen (uee Cases Nos. 12-25 and others), and were found 
in the subcutaneous tissae of the legs. In those cases in which 
the animals had beeu down for some time, the cedema often ap- 
peared upon the side on which they bad rested (see Case No, 15). 
In some cases there was good evidence to show that sucb auhcuta- 
taneous c?dematoas areas later became purulent (see Case No, 15 
and experimental borae No. 4). ^ucb cedematous areas, variable 
in extent and generally yellowish in color and gelatinoua in con- 
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Bifltency^ were met witli between tlie chest muscleB and llirj^e of 
the leg8» nnd frequently surroundcNl absf-eBses whi^n sui-h i\ere 
presentn In the niedijistiiium thej were aU<j seen, aud in Uie aari- 
culo-Tentricular groove ou the ventral surfuce of the heart they 
TVere often found in advanced cases. In oiany icstaDCee, scat- 
tered throughout the gx^tiitinoua oedema or impiDging on the bor- 
der of it, hemorrhagea varyiug iu color jdirty yellow, bright red or 
almost black) were seen. 

On removing the skin its lower layers, as also the subeuta- 
DOouB connective tissue, showed in almost all eases hemorrhages 
varying in size from petechia* to irregular Bpote two and three 
iDchee in dinmeter. These hemorrhages ocourred not only in the 

, akin and enbeutaneous tissue, but between and into the mueclea 
and faaeiiL', the synovial eaes, in the Ijiinph inlands, in the medias- 
tinum, upon the aerous surfflces of the heart, lungs and perito- 
neum, sonietinieH involving the heart wall to euch an extent that 
large red areas were visible un^Jer the |}eriearditim. continued; 

' through the muscle and appeared under the endocardium. 

The lung was fiometiii»'s stippled with red spots, showing 
through the pleura. At other times, irregular areas of hemorrhage 
occurred, which completely filled several contiguous lobules. 

The s|i!een in a few inslances schemed almost entirely devoid 
of hemorrhages, nltliougb. as a rule, it wns found spotted with 
irregular rod blotches, and in certain of the cases examined^ well 
marked, exlensive infarctn were to he seen. 

j The kidneys occasionally presented a ''turkey egg" appearance, 
but in Rome casfs large, well marked hemorrhages were seen he- 
neatli the capsule, and in some of the organs in which parenchy- 

; matous nephritis was well developed extensive microBcopic hemor- 
rhages were found between the straight Jind collecting tubules. 
The mesenteric and intestinal wall, including Btomach, quite 

^ frequentlj showed hemorrhagic areas, in some cases several inches 
in diameter. These were frequently subperitoneal, bnt in a num- 

. ber of instances involved the whole gut wall, including mucosa- 

I As has been stated* hemorrha^B were sometimes found in the 
^latinoUH oedema. Blood clots variable in color were found in ab- 
scesses, and occurred in intlaramation and thickened tissues 

I around the abscesses, as also around joints in which inflammation 

I. was well develc^ped, 

I It is impossible to state accurately at what stage of the disease 

' hemurrhages are most likely to occur, although it would appear 



that they were more common in advanced cfleee when the blood 
changcB wert' nioet marliL-d. 

Aa will have been seen from Table I., abeeeeses were quite fre- 
quently met with in tbose caeee in wliieli an autopsy wan made. 
The occurrence of absceeaes in the Manitoba csBes would appear to 
be BOniL^wliat infrequt^nt, and perhofm tbat la true also of thoee 
in Minueaota, although a somewhat different impression may be 
given from tiie records of tliiB inv<.*Btij;atioE, AbscessPS were 
found in su^h sites as l^vnipbatic glands, around and involving 
joints and tendon ^heatb^, patches of tiubcntaneous cedema ivhich 
had later beiniMit* imriilent, nuA in some cases, particularly tLosi* 
examined in Outbreak JL, the destruction of tissue was very widt- 
apread. In one animal, Case No, 0, n huge abscesM, inrnlving the 
hip joint, extended along the course of the iliac vt-Hselft, wliicli were 
tbrombosed, and pn-aented beneath the peritoneum. Hemorrhageft 
occurred in the wnll of the abscess* and a yellow peUtinouB nedema 
was found surrounding it ui {'ertain places, particnlnrly in the 
tinBiie heuj'alli thi? iieritoneuin and overlying lli** nlisresa, where 
it was over an inch deep. Thp pun usually was light in color and 
fluid, although in certain instances, owinf;: to the presence of 
heniorrha^res and clots, tliis appearance was not always observed. 
In one inatance an abecesB. the size of a siiiall orange and well 
walled off with flbrous tiwsiie, involved the apt'X of the apleen. 

In fiome instances the lunjrs shoM'cd purulent ai*eas. 

Inflammation of the serous surfaces waa so common as to be 
recordt'd as characteristic of this disease. Some one or more 
joints were found affected in nearly every aniinah Excess of 
fluid with some thickening of the synovial sac was the least 
marked of these jninl affections. Very often the fiiiid was found 
increased in amount and containing filirinous-floccnli, with rough- 
ening the inner joint surface, and in some instances blood clots 
were also seen. In few cases was a purulent synovitis seen, un- 
less abBcese formation involving tht^ tissues around Ihe joint was 
alao present. 

The pleural cavity usually showed some increase of tluid, and 
in a few cases the exudate waa fibrinous. This was not common, 
however. 

In the pericardium a similar condition of affairs was seen. 

In the peritoneum well marked inflammation \vas (piite fre- 
quently met with, and fibrinous tiakes were often found upon the 
various abdominal viscera. In some cases the amoant of fluid 
waB enormous, and it was turbid with fibrinous tiakee, so aa to 
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b«J semi purii lent. In certain of tliese caaea long thread-like wormB, 
fiiuri<i pttpitloffdt [Rufhlphi), were found free in the peritoneal 
cavity- 

Connective tissue replaeemenl was observed in the areae which 
had been nppjirentl^v oceujiicd by prf-existing LemorrhapeB. Tlieae 
were eBpeciallv noticeable in the iieart of Case No, 8, whore the 
organ w&e studded with freeh heuiorrhagcB and retracted con- 
nective tifihiue patches, in fiome ent^eH involving the whole thickneas 
of the hi^nrt wall. This connective tiesue development was also 
Been in those spleena in which infarcta had occurred, und was foun^ 
in and surrounding^ th** vessel wallfi wlieru throuiboeiB had existed 
for some time. This lalter has [UMbablj no eonnet^tion, however, 
with this disease, as moat of the throraboBea met with were vemiin' 
UUR in orlfiiii {vtrotrtfi/lun ttr-tnnitis). 

BJootJ, — JIarked atupniia with diminution of red blood cells and 
lessened haemoglobin penenlage. LeucoL-yte counts variable, 
althnnjxh usually increaHed over normal, Specific gravity and re- 
action of Ihe hhxjil untletermined. 

Coagulability usually ^;ood. ev(^e[it in very advanced cases. Tlie 
occurrence of (^hicken fat clots op cnairnlation r>£*culiariti(*s cannot 
be fltated. since in most instiinces hnrsen were lulled by shooting 
or bleeding and the aulop*(y held immediately- Wljpre blood was 
collected for cultural or other purposes it was usually found to 
coa^uhite very firmly and rnpidly, even when a small quantify of 
blood was mixed wirii a larjje quantify of broth. In very nnjemic 
subjects the oecurr(?nce of many hemorrhages, as noted above, waa 
conspiounun. 

Wuhl A'ffzct/ofl.— Upon the demonstration of B. eguiaepikuif and 
li. p^Qffvtu'ji equiniis in the tissues and Huide of "swamp fever" 
luirses a Beries of investijrations was made to asoertain if the blood 
of fiuch hni-ses would cause "at^pluti nation" of either one of these 
Ufirroorg^iuisms. 

For B. vftu inept ktia iie^rativc^ resultft were obtained in all dilu- 
tions. ^Viih B. iiirroijvifii t'tftiinnit af^glutiuation and arre«T of mo- 
tion occurred even in high dilution, but as the blood of normal 
htirses yielded somewhat similar results, no importance could be 
attached to the reaction. 

Vascuhr Sftstem. — Heart enlarged. In many cases showini; nu- 

mc-rous hemorrhagic (witrhes underneath the endotardfum or epi- 

cardiam, and occaisionally involving the whole thickuesFi of the 

heart wall. The pericardium frequently contained an increased 
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amount of flulii, and very orraBionallj showed sero-filiriuooa peri 
rarditie. Ot-nisiuDal heiiioiTbai;es in tlie rostnl pi^ru-ardiuin. 
Heart nmscle a|»;>earcd dark in color, and in some luatunces wber^, 
no mafrosropir k-»if)ii was visible, rt^i\ blood rells were to be aeei 
between tbe BeemiuKl;v- normal niusrle Bbrefi. In some instant' 
^vLite, depresBt-ti sireas, irre^lar in sbape and sixc, were soe 
Theee had probabiv beeo old be in or rli ages or infarcts, and raic; 
acopicatly they ahowed replacement of the muscle by couuectiv^ 
tissue. No ehnugea in the veflscla were noted whiL'b eouJd he 
ascribed with cei'taiuty 1o tliia dJeeoBe, lu a number of inBtances 
firm cfiagula were found in the iliac vessels, evidently of somi 
dui-utiou. These showed an alternation of red and white Inye 
lu some inetaaees these eoaj;uhi were evidently related to abseei 
formation in the vicinity. In otherB, notably Case No. 8, bo(li 
itiaes were ohliteratpd by old coatrula. The co-liae axis and thf 
meaeutoric vessels were frequently found plugged wiilx eoagula 
due to the preaence of sfi-Qiifjf/his Q}^tutu». 

The sphe}! in many instunees did not seem to show marked 
change, although it was generally stippled with beuiorrbsige*. 
Ehowiug through the capsule and aometiuiea markedly ealnr^CML 
Where peritonitis was niark<*d. very often lymph tlakefi wtre seen 
covering its surface. The organ n-as found to be vei'v rarely eu 
larged op soft, aud well marked infarets were not often «eeiL 
The eonaiBtt^iiev and goniTal rolor were as a rale not markedh 
changed, except for the presence in most eases* iif the sinnll 
hemorrhages already referred to. In one instance, as aire 
stated, an abscess abruit two and one-half inches in diameter vrnS 
fdund, involving the apev (f'siee 10). This waii well walled off 
and separated from the remainder of the organ. This was the 
only instance in which an flhscesM was ween in this organ. The 
niicroscopir clmiigeR in the spleen cannot be reported here, since it 
is evident that much wtill remains to be done» The honn marrtnr 
has not yet been esainJDed. 

Lfffnphatic Sjfstfm.—lhp lymphalic tflands are frequently swollen 
and infiltrated with a gelatintfus exudate, lu all cases it wa« po* 
fiible to Und certain lymph elands in which well marked beinor 
rhages could be demouBtruted. and the whole gland was ofiea 
found intiltrnted with hlood. The glande particularly affeeted 
were those in the axilla, GT^oin, anterior niediafltinuiu and certain 
meaenteric glands, 

Respiratorjt SifslertK — The pleura, both coBtal and parietal, fre- 
quently showed hemorrhages variable in nnmber, size and shapf. 
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BIcKid WHS never found free in the pleural cu\it>", although there 
was usually au excess of fluid. Sero fibriuoas pleurisj was fi^- 
i|iient tjut piirnlent plfuris.y never aeea, except where well marked 
supiTfifial absceHaea were prewent lu tLe luu^rs. The Innjfs were 
frequently stippled iu iippearum-e ur showed irregular somewhat 
depressi'd it-d aiea^ f-wwiiitf }ihi^ue luuj:"). Tliese areas would 
set'ni to lie due imrtially l^> hemnnliaf^e and partially lu eullapwe, 
and iuvolved fnnu oue to several lobules, beiug visible, not only 
on th<? auifai^e, bufin sections of the linig. Pueuuinnia. wae not 
|*i-e»eut iis a rule eAi:e)i^ v\ hcrt? luny absivsees were fouud. In one 
iustauce a long standiug paralysis of the tliroat and the t-^seape of 
food into the nose, produced a septic iind ganprennufi iuHaiuuja' 
tioa of (he nasal pansagea. Eiupbyseiiiatous blebs and hemor- 
rliages in tbe lungs were also present, (Caae No. 11.) The spotted 
appearance of the lung indicated in aome instances recent inter- 
stitial hfniorrhatit'. rtud in others that the siuall amount of heuxor- 
rhage had aet up lobular poeauionia and a partial collapse of tbe 
involved niveali foHowed, CliuDges indicative of chronic irrita- 
lion were not found. Bronchitis was never present iu Hucb man- 
ner ns to suggest relationebip to the disease. 

DigcatiKi! Orifttm. — The wtoiujicb M';illft were frefiuently hcniop- 
rbagie, tbe iieuiorrbages being sub-prritoneal, sub -mucous, or in 
certain instances involving the whole thickness of the wall. This 
orgou M-as upiiolly finind well lilled with food, and with the ex- 
ception of tUg IiemorrbageB nnd the repijlis tht'reof, little, if any, 
change waa observable. In the intestines there seemed to be no 
lesions denionstrabi*", except for th** occurreu'^e of bemorrLatfes 
similar to tho»e noted in the stoniach, and, in some instauci.>», a 
marked intiammiition of the peritoneal eoat. Especial atteiitioD 
was not din.*cted to the fauna rif tbe intfstimil tract, since this had 
been well studied by tbe Manitoba investigators. 

The Liver- — Tins usually appeared iaereaBed in size and con- 
gested. Tn enscH where peritonitis was marked, flitki-N of Irmpli 
covered its surface. Tlu> livei^ tissue wan frcjinently softened, 
ligbt in color and maeroRcopieally and mieros<'Opicftlly gave evi- 
dence of pai'C'neliyinntous hepatitis. Hrnnches of tb"- poi-hil vein 
were quite fref]uently found to ctmtaiii whitisli thrombi. Cirrhosis 
r/ii9 present in at least two cases. Special study of the intestines 
riud liver hiid been plntmed, hut it was imjMkssible to complete it 
f'-r this report. 

Omiio-rrinaj\if ^jjatcm. — Tlie kidneys were usually markedly 
jiffected, showing evidence of parenchymatous neplritis. The cap- 
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sules strippL'd rcadil^F, tbe cortex was thickened and light in color,] 
and the pvranjidal portions very often bi.'cfy red. The oeL-urrenre 
of LemorrbageH under tlio capsule Laa already been referred in, 
Wicroscopie examiiiatiou showed e\'idence of tubnlar de^nerfttiun 
and marlit-d hemorrba;;e between and into the strRight and coHect- 
iu'^ tubiik'fi. 

The following ie a short eyuopHis of the appearance of tie 
Djedullniy portioQ of tbo left kidney of Case Xo. 8- Congeation of 
cnpillai'ies, apparent increaee in leuoocytea in the blood vessels, 
many small areas of hemorrhage, both in tbe i-onneetive tissue and 
into the tubiilew, inlilt ration, conBi&ting of found cells with a fev 
polymorphonuclear leucocytes in and about ihe arefis of hemoi- 
rha^e. Extensive degenerative changee were not found in the 
epithelium of the collecting; and ITenle^a loop tubules. The coriei 
of the same kidney showed a chronic inflammation with thiekening 
of Bownian*B fapsule and adhesions between the glomerular loopaj 
and cap&nle. 

The BhuUhr. — Tills frequently sliowvd liemorrhagea in its wall,' 
8ometimi*s involving the whole thickness and Ihe areas fiomej 
inches in diameter. The urine was frequently escreted in vast 
riuantities and at short intervals. Tn the pelvis of the kidnf»y aatf" 
bladder a residue of the color and consistency of yellow painf w!ia 
found on more than one occiiRion. Tbeaiical and mirrnacopic ex- 
aminaHon of such Hodtment and of the urine was made in a numbef 
of in stance 8 (Cases Nos. 8'14'15-41*^, but insufficient data has been 
gathered tn be ineluded here, although it may be stated that albi^H 
min was found absent or in minimal <inantitiea, casts, red blortd 
rtlls and pus were never denionstmted, and tlie sfdlnient fieemed 
to consist of calcium carbonate with eome larger quantities 
calcium oxalate, 

MimrUaufftus. — The skin, aubcutaneous lesions. aiTectioiie 
synovial membraneH. n^dema. hemorrbages and abscesses into and; 
between muscles and fascia* liavi' nil been given above. 

The central nervous systi-m was not investi$:ated to any gv&t^ 
extent, and nofhina; can therefore be said concerning its lesion 
furlhec thiin tbe occurrence of hemorrbaa:e into and oedema 
the membranes, 

7, Bacteriolo^. — Material was secured for bacteriological « 
amination from tbe sources already mentioned niuler "^Methods < 
Study'' and shown in tabular form in Tables 11. and III. 

At autopsy the cultures were made with a view of determining 
whether bacteria were present ia the livinp fluids and tissues, aad 
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[to ascertain \f present, tbe toL-alities to which tlipy bad bepn dis- 
[tributed and the eliannels throuj^h which the <list.ribulion had 
lljiken place. Pains were taken to gumJ agaiiiKt tlie barlerioidal 
Ipropertiefi of the hlood and tissues, and to employ ennuj^li material 
[in the sowing's to be rejisouably certain that in tbt' event ef failure 
[of doveloimient bacteria had been absent at tlie location from 
[which the powing had been made. In the livine cases the sources 
from whlcli cultures could be made were Ihnited in number and 
[consisted of blood, tpdematcns and Bynoviul fluid, and in certain 
Ic-ases urine. In the first cases investigated at autopsy, micro- 
organisms were found, which seemed to beloui; to th^ hemorrhagic 
eepljc^emia group, i, e., of the same class aa B. boriseptinis of 
lliemorrhiipic septicjeraia in cattle and wild animals, such as buf- 
jfalo, etc., B. ftnifiifUiri/» or swiue plaiijue t>acilhis, B. vholmT palli- 
Imarmti of chicken cl»t>lera and the group of "ovoid bacilli/' causinji 
I those diseases t^roiiped under ''Paateurellose" by Treviaen, Tliis 
[bacillus was uniformly found during the iuvoBtigatiou of ciises of 
'^swamp fever"' by this boai^, and in fully described below us B, 

Paring the summer of 1902, en two farms {Onthri-nlvft TT. and 

[A'L), from a number of horses killed for autopsy (Cases Xos. !)-10-ll- 

14-16), and one horse examined whilst alive (Case No. 12), a bacillus 

with couslaiit characteristics, which is later described as B. pt/ro- 

I j/cnou* fquitniH was encountered. In a number of these aniuiala its 

l^reat abundance altnost overshadowed the presence of B. vquiaep- 

tit'tiH, and at that time caused considerable uncertainty as to the 

[letioio^y of the disease. Very careful examination of all casea 

invesli^'ated later served to exclude positively thifi micro-organism, 

as it was not encountered at all io those cases iurestipated subse- 

((UenT to Sept, 7, 1002. Its relalionsip, if any, to the disease, can- 

t&otbe stated at this time, A positive demoustration of B. crjuisep- 

firun in IT. nud its probable presence in two other cases. 10 In all. 

would seem to show its a'tiologica! importance in this disease, 

more especially in consideration of the experimental work, later 

given in this reiKirt. In only two cases (Nos. 20 and 2S) in which 

fintopsy has been made was it found Impossible to demonstrate 

the presence of this micro-organism in the Huids or tissues. In 

Cases Xofl. 7 and 8. niicro'nrgunlsms morpbolofjicnlly resemblini^ 

_ B. vtjniseptirifn were present iu two or more localities, hut through 

I accident it was iEtipostilble to submit tiiem to the tinal proof in 

order to establish their identity beyond queation. In Case No. 2G, 

owinj; to rhe dilTlcuHies under which the autopsy was held ami the 
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Hdmrxtiire of so mnuy rontamiiialinj; iiii<-ru-orgaDiBmB, it is 
ble that H. ^tjinsepticus mitjbl Lave been present, altliough it 
not isolated iu purity. In Tase No. 28 iMauttoba) mi*To-nr^nuii 
were only uhtjiitn^il frmu tlu'fe BOiirres. Tbc reiiiainiui; ei( 
Bounes from which cultures were made Beemed to be sleriJejI 
nomitTo-opganisms dev^^lojied. This case was one whirli the Ma 
toba aiithoritieti regarded aa eonvaleBcent although aot compie 
recovered. 

It m ttuB evident tliut B. rtiiiiMfplicits was obtained prnctic 
TriJin every case in whii-h this disease was active, and in wliiq 
satisfactory autopsy was pennitted- There is no evidence toi 
that it was absent fi'om the tissues in Case No. 12. althonfih' 
demonstrated. Ji, ctiiiiscpticiis was only found in the bluod 
turea made from two animals during life (see Table IIL), and in Q 
fluid from an enlar;;'ed irlaud at ttie anfsle of the jaw. (Cases 
14 and 15). It would appear, therefore, that there may be 
dnriDg whicb the mlcroorgaDiBm is cot present in any conside 
nanihers in the circulating blood. 

li^ vtjuiJivpticas would seem to be beyond donbt tlie same 
oipaaism as that obtained by Lignit^res from cases which 
scribes under the name of "t\'phoid fever in the hnrse." A 
minor dilTerencea will be noted in the deBcn|»tion of tUe micr 
gflnism and Ha cultural pernliaritles. Ligoi^rea* dewription of 
disease studied by him dilTevs very materially froiii "swaiup fe 
in symptoms, course aad autopsy hndiugs, alilnm^lL it iias 
points of renembhiore. The following is a dewcription of if. 
scpfh^us: 

BacilluB EquiaepticuH, — ytwphthttjif^ as cjbtained from horses 
firing from sivaiup fi'ver is a siiiallt iion-niotile, ovoidal bacil 
In direct eoverfilip prepamiious of (be bhiod or tlasjee of aaira 
it is from O.fJ to 0.8 microns in transverse diameter, and from , 
to 1.5 uiicroiis loug. The size of this organism varies grfatly. 
blood or tissue preparations the bacilli are usually larger tl 
tLose j;rowii iu or upon artiticijil media. There is consideral 
variation in fii^e, even in the same culture* In hanging droj» pre 
rations the bacilli sometimes resemble pairs of lainute diphH-ofl 
being analo^'oua to the belted appearance seen in stained s| 
mens. Ort'aaionaUy several bacilli are noticed in iditiint^, the 
dividuals being an small as to resemble minute b t rep to core i- 
theac investigations cLaina consisting of more than three bae 
L e., reaeiuhliug a row of aix cocci, have never been eeen. Isj 
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Inatance have Budi long chains as those figured b;^- Wertheim* for 
chicken cholera been encountered. 

The baeiin have a marked Browuiou movement, but are never 
motile. 

^tfjintti/f, — This orgrtuism does uot stain by Uram s method. la 
specimena prepan-d diiertly from the b!uod or tissues of animals 
or In 24-hour broth cuHures fltuincd b_v WfHer't* ulkuline metliylene 
blue, nearly all the bartlli show the ends jutensely stained, and tlie 
central portion vi-ry faintly or entirely unstained. The variation 
in the leut,^(L already meutioueil, seemti to depend upon the length 
of (Ills uuHtuined niijdie portion rather than upon the size of the 
solidly Btaiuin^ ends, as pointeil out by Theobald Sinitli-j- for swine 
plague bat-iUi, 

In preparations grown oa the surface of solid media, for 24 ^M 
hours and staini*d with Tjuffler's alkaline methylene blue, the baL-illi i 
are aenrly iilwuys evc'ulv stained thrc.m^'hgol. Oi:ly mrely eau 
the belted appearance be noticed. In preparations from solid 
media older thnn 24 hours the baeilli do not ataio well, but uppenr 
ni^ a miiss of fh-hrin, ami it is with difficulty that the iudividual ur- 
ganismti can be distinguiahed. 

Cultures made directly from the tissues or blood upon nit^at ex- 
tract, agar and st-rum, do not grow well aud may show no growth, 
M'hiie cultures froui the sitnie source made iuto broth show a fairly 
abundant growth after 48 horn's. After cue or twu ^ont^rations ia 
broth, the organism grows much better on solid media. In thi» 
manner the orjranism may be overlooked, even when quite abun- 
dirnt, unices second sowiiijj;^ are uiude upon solid media from the 
broth after it has been incubated 24 to 48 hours. During the lat- 
ter part of these investigation a the ogar used has been made ac- 
cording to Ravencl's method.^ Agar made in this manner afforded 
a more abundant growth thnn any solid media that has been used^ 
whii'h js contrary to the eKperience of Ligni^rea with his "bftctU'C 

CuUitnrl Chfrractcristicn. — Broth cultures become uniformly but 
faintly clouded in 24 hours at incubator temperature, uiore slowly 
at room tcni|>erutiipe- ^Viter severul days there in usually a faint 
gray ring on the glass at the surface of the brolh. In old broth 
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cuUureg tberp is sometimes ii rioccul^nt precipitate at the bottom 
of tbe tube and at otliert* n yi-av vi»oid deposit. 

In Dimham'B ppptonp Holiition there appears a rer.r faint dif 
fuse cloiidmeftB in Hi hours. In fultures older than 21 hour« a 
ali^'bt tioc-ciilpnt precipitate appears at tUe bottom of the tube. No 
iiidol is fomied. Tbe g:ruwtL on blo(jd senim iLuffler'fl -f 1.25 per 
i,*ent i^lyceriuef is very tine* faii'l;v abundant wilh siiglitl,y raised 
even ed^eB^ and of tbe same creamr color as the sernui. TLe serTim 
is not dij^ested. After 24 hours tbe growth npon plain anii pl^vcer- 
iue a-jar slantw is abiinJant, mnist and transparent. In eolturea 
older ibau 24 bonr« tbe ^r^"w^h becomes creamy white, drier and 
viseid, adhering firmly to tbe stirface of the ajrar. 

No viaible growth develops upon potato. In jrelatino stab cul- 
tures a very faint j;ray ;:rowth ocmrs at tie surface and along tbe 
track of tbe needle without liquL'faction. Litmus milk is un- 
changed. Strains of tbe organism from many sources, sown into 
litmnH milk, have bt-pn under obflcrvatiou for several weeks at a 
time, and in no instance was any change noticed. The growth 
upon saccliarose and nuiltose litmus agars is nioifit and trans- 
parent. It is more nbundant than that occurring npon dextrose 
and lactose litmus agai's. Upon tbe latter two the growth is very 
fine, granular and trrinaparent. In cultures older than 24 hours 
upon the lilmutf sugar agar media the growth becomes creamy 
white and viscid as noted for plain agar. There is no change in 
or upon any ijf the litmus sugar agar media at any time. The or- 
ganism does not form gas. 

PfithofjcHcsis. (For detailed account, see '^Experimental Investi- 
gations." page M50.) Twelve of tbe seventeen strains of this 
micro-organism were found to be eiinally virulent, so far as tested. 
Doses of O.OUOOtJOiU c. c. to 1,0 c. c. of a fresh broth culture killed 
rabbits in less tbun iC hours after intravenous inoculation. A 
series of tests (Table IV., Experimental Investigations! filiowed 
that in moat instances death took place in from two and one-half 
to seven hours after such inoculations. There was no evidence to 
show that the site selected for inoL^ulation iuduenred resistance to 
Infection as the results of intravenous, intra-peritoneal and sub- 
cutaneous injecticm, were almost identiral. 

Guinea pigs, pigeons and English sparrows were all found to be 
susceptible. "WTiite mice, dogt* and swine resisted inoculntion. 

Horses were extremely susceptilile. although it has thna far 
l>een impossible to reproduce the chronic form of the disease iu all 
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il^ manifeBtationa, v/hkh is prohably due to mode of inoculatloD or 
extreme A'irulence of the organisiu. 

Bacillus Pyrogenea Equinus — A bacillus whose cultural and other 
cliiinn'ti'riKiirH i>ei'rant<'(i of its en^.v identiflciitioii was obtaioed 
from Ave cases of ewanip fev^r at antops^v (Nos. 9-10-1 1-14-15), and 
from tmt' cas*- examined while alive iNo. VZ). 

As will be seen from the desiiiptiou uf this micro-organisiu, it 
is capable of producing; hemorrhages and other lesions in the 
hdi'se, lis well as fulal retifiiHs in these and other smiraals. The 
part that it plays, if any, in swauip fever is as yet unknown, 8o 
far a» has been ast'ertaincd this micro organism has not been de- 
scribed in connf'ction with other diseases of horses, nor has it been 
found by this laboratory in the tissues of normnl horses or horses 
Bblfering from any other disease nor in fact in any other site than 
the tissues of these six cases of "&wamp fever/' 

The fullowinjj: is i\ descrijitioo of B. iitfroffctt€8 equina^, no named 
on acconnt of its power of producing very marked pyrexia when 
Inoculated into these animals. 

Morpholotfif is a motile, rod shaped bacillua with blnnt ends. Ii 
is indistinguishable in size and morphology from B. coJi mmmunis. 
In broth cultures, chains of two und rarely three, bacilli can be 
seen. The orgauisni is actively uiotUe. It does not form sporea. 

^tftiah}^. — It slaius deeply and evenly with Lotller's alkaline 
methyk-m- blue. It does not retaiu Ihe stain by Gram's metlioU. 

Ct/ttitr^tl Churacttristlrts. — Twfnty-foijr-hour broth cultures are 
uniformly cloudy, have a slight tlocculent precipitate at the bottom 
of the tube and a whiti.' p'anolar rin^ on the glass at the surface 
of the breath. Old hruth luhureft have a fairly heavy, gray, 
wrinkled pellicle "vcr the siicfate and a heavy white precipitate 
at the bottom of the tube. When shaken up the pellicle breaks 
into small scales and falls to the bottuni, 

Tlie growth in Ihinliaiu's ptptouf solution is very slight. After 
48 hours there is imiforni cloudiness and a thin gray film over the 
flurfnce of the medium. A trat-e "t indol is formed. 

On bluod sei"i]m (Liitfler'a -i 1.25 per cent glycerine) the indi- 
vidual colonies after 24: hours are small, moist, gray and rounded. 
In older cultures the colonies increase in size, become flattened, 
dryer, and have one or two concentric ridges. When the sowing is 
heavy the growth in :^4 hnurs is fairly abundant, granular, and is 
roughened near the ed^jree, Fpon c'loije exuniiiiatlon this roughneaa 
along the edges ia Reeii to consist of very ttoiull wriuklee. As the 
cuJtureB get older^ tlie wrinkling becomee general over the whole 
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growth. TLf growth appears dry, and dues uot st^em to increaBe 
in thickueHtj except ^-bert* the wriiilvlea ot-iiir. 

The i^iftv'th on the surface of plain a^ar is very charneteriBtic, 
and serves to distin^uisli the orirnniam from B. I'oU communiH, as 
well ae all other bacteria met with in tbia laboratory. After 24 
hours eiwali individual polonies are moist, rounded and trans- 
parent- Afi the colonies j!:et older they icfreafle in size, become 
^ray, dry, appear to ilatten out, and have one or two concentric 
ridges. They are thicker in the center than at the edges, whidh 
cansew them to look terraced. 

In moderately heavy sowinffsmade with a loop on the surface 
of agar, the growth looks like a tlnn, ijray, finely corruj2:ated mem- 
brane stretched over the surface of the apar. with occasionally a 
heavy wrinkle. The eornigations are small wrinkles, and as the 
culture gets older the growth, which takes place principally in a 
plane parallel with the surface of the medium, dfjes not appear 
to increase hi thickness, btit the wrinkles beconu' larger and ex- 
tend in all directions, .as if some resistance had been met with at 
the edges which caused the membrane fo wrinkle in the center. 
The original development of wrinkles is seen best where individual 
colonies are few in nnmber; then, as the colonies increase in size 
and becr.me confluent, the wrinkles occur at the points of contacts 
When the growth la very abundant wrinkling does not occur. 

On potato the growth is moderately heavy and wrinkled. It 
has a peculiar silver white metallic lustei-. A heavy wrinkled pel- 
licle forms over rlie water in the bottom of the tube. 

In gelatine stab cultures a faint gray growth occurs at the sur- 
face, and along the track of the needle after 48 hours without 
liquefaction. 

Litmns milk becomes faintly acid in 24 hours. Later it becomes 
alkaltne, a gray sediment forms at the bottom of the tube and a 
thin scaley pellicle forms over the surface. The milk is not coagu- 
lated. 

The firowth upon the sugar agar media is rapid a:id abundant^ 
and has the snnie general appearance as Ihat upon plain ugar. 

Litmus dextrose and litmus maltose agars are reddened 
throughout in '24 houi-s, accompimii'd by gas formati<m. 

Litmus lactose and litmus sac(harose a;^ars are unchanged 
after 24 hours; in older cultures the medium becomes a deep bine. 
No KUB furiualion takes place in these latter two. 

In dextrose broth (he foruiation of gas is rapid and abundant. 
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Pathofjenvsis. (For detailed account, see '^Experimental InveBti- 
gations," pufie 361.) The pathogenesis of B. pyrogejias equinus liae 
not been studied au thorou^jMy as that of /?. rquiscptirits. since It 
was only found in hIx of the cases, and in but two of the outbreakfl 
of swamp fever investigated. In small doses of fresh broth cultures 
rabbits wei'e killed in from one to ei^ht days. Ilenionbages on the 
seious surfaces were found at autop*(y, aud the bacillus recovered 
from the tissues and blood stream. Horaea were susceptible to in- 
travenous injection, large doses producing death in three or four 
hours, small repeated doses producing extreme elevation of tem- 
perature. 

The relationship of this organism to swamp fever, if it has a 
relationship, cannot be stated at this time. Tlie fact that it has 
not been met with in this laboratory, except in cases of swamp 
fever that it prt»duces hemorrhages on serous surfaces in botb 
rabbits aud horses, and a peculiar yellowish or gelatinous oedema, 
such as that found in certoiu of the swamp fever cases at autopsy, 
would naturally direct atention to it as a possible or probable 
jpfiolojjical fart<u' in the disease, were it not for the tinding of B. 
v^insfjitkuft in practically all cases of swamp fever which came to 
autops.v, 

8. Diagnosis. — Weakness is usually the first symptom noticed. 
The animnl it^ "out of sorts," sweats easily, and is not able lo do 
Its accustomed amount of work. Gradual emaciation and an^ieuita, 
as evideneed by the pale and often jaundiced mur-ous mt-mhranes — 
oc<!asional petechial hemorrhages — when accompanied l\v unim- 
paired or voracious appetite, and the characteristic stapgerintr gait 
constitute a train of symptoms which cannot be easily mistaken. 

The voiding (*f large (]uantitie8 of urine at frequent intervals i* 
often to be observed^ and at late stages of the disease patches of 
oedema often appear upon the die«t. Iielly and legs. 

The presence of these symploins and tbu demonstration of B. 
etfiiisrptirifg^ at autopsy, afford a basis for nbsolute diagnosis. The 
experien<'<^ derived from these investigations Keems to slow that 
B.tyithtpfinfn, ran rarely he obtained from the hlood during Ufen 

In those cases in which oedemalous paitches, absceBsefl or synos- 
ial effusion occur, it is frei|uentiy possible to show the prp!4ei!ce of 
B, vtjuiti'fttirns in fluids obtained from these auurces provided suffi- 
cient qnantUieB of fluid are used for sowing large quautitiea of 
brtJth. 

9. Propioais, — The prognosis of the disease is very unfavorable. 
The mortality in the eases studied by this board ia over 80 per cent* 



STATE BOARD OF HEALTH, 



349 



Many believe Ihat recovery never takea plate, and when recovery is 
reported tliey doubt the di^ignosis. Some well marked cases. Lovr- 
ever, Oo apjiareiitlj itcgver, but tbe aDliiialb rarely regaiu their 
accustuuied vigor. 

10, Treatment, — Medk-aliou seeuis to be of doubtful value, 
altbougli ill ^^-neral touica and stiiuiilanis are iuiiicated. Ii-on, 
arsenk^ quiDine, stryubnine aod vHrioiiH compounija liavf been em- 
ployed, with varying results. 

Early in tbede inveatigalioBa the futility of the ordinary method 
of medication became apparent, and plans were made auil Bleps 
taken for tbe elaboration of ijropbylaetie and curative nieaauree. 
The methods employed and the results obtained are reported under 
"Experimental InvcHtl^ntions/' page SOD. It is unfortunate that 
this line of investigation had to be abandoned, since it is one that 
proruised M'ell, but reiuired considerable time for its completion, 
even with the facilities which this hoard bad been able to provide, 
just prior to the transference of the study of infectious diseases of 
animals to other hands. 

11- Prophylaxis, — Although the proBence of B. cquiwpiiciis was 
only demonstrated onee in t^e uriner it is only fair to state that 
examinations were not frequently made. The marked kidney 
lesicma would deem to warrant a belief that urine mtty be a frequent 
vehiele for the spread of the diseaee. 

The presence of henaorrhapric areas in the intestinal wall, and 
the fact that the *'ntrium" is probably alinit^ntary, would warrant 
the assumption that manure may often be the menus of transmis- 
sion- The history of the orcurreofe of this disease in this state, as 
well as the above, would serve to show the deairabiiily of excluding 
BWfimp or nativ** hay, over which sick animals may have been ntn- 
ning, from the diet list, fiegregntioa of sick animals, and their 
proper di^jK>sal when dead, with disinfection of the stalls occupied 
by them appear tii be indicated, nntwilhstaading the paucity of 
data tending to show the infectjousness of this disease. 

BXPBBIM0NTAI. lyVESTIGATlOSS. 

From thp nnimfils and Bites mentioned under the details of the 
individual outbreaks and cases of awamp fever, strains of B. etjui- 
scpficus and B. pj/roffene^ ajtiinus were isolated, studied in pure cult- 
ure and the effects of their inoculation into various animals noted. 
In the case of B. ajuiscpticits which was obtained from practically 
all cases of the disease, these studies were much more exten&ive, nnd 
its palho^enesia for tbe various laboratory animals as well aa the 
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horse, was detc-rmiiied with some miimteQess. Not oaly wns its 
capacity for pi-fniiicing death in thr- Inboratorv nnimals atudie*L but 
attempts were made to reproduce the disease by iutruveuous inocn- 
latioDi \^TiilBt it wns n?co;jDised that this method of infection prob- 
ably differed uiattu-iailv from that which occurred noturalljt and 
plhns were made for feediu;; and iulialation experiments, it whs 
deemed beat to bepiu hy the method likely to produce with moEt 
certainty the infeftion of the animal. 

The ueeeseity for lonoliiding the experiments and making a 
report at thU time, renders further apology or oxpluuation for the 
ineompletonf-sg of re^iiilts iinneceemry. 

Pathogen«siB of Bacillus Eqmsepticuft.— ij. ^tjuis^^pticits, a& ob^ 
twined from tlie different clinical cai^es of swamp fever in this 
inveatigation, would aeeni to b** not only of extreme, but of ^-onatunt 
virulence. Of the seveuteeu strains of tlie orgamism obrained at 
autopsy, nr from fluida or tissues of horses suffering from this 
disease, twelve have been tested by inoculation into animals and 
were found highly virulpiit for rahliitt^ in coniparalively amall dnses. 
E^erence to the details of jahtii-atory lindiu^s given for each cosp 
jnvesri(.rated. will sbow thai small dospe of fresh broth cultures 
invariably killetJ rabhila within a few hourH after inorulalion li. e-, 
animals inoculated oue day were found deiid on the following mnrH' 
ing, almost without exception)- 

As a rule, when pathogenettis was thus demonfllrated, no further 
innculariouH w9vo made, siuce one particular strain, viz.. That 
obtained from Case 3t. was studied very thoroagbly, and the viria- 
lence accurately measured. TVTiether the same virulence could 
have been demonstrated for all strains, cannot be definijely stated. 

Most of the inooalations were given intraveuously. l>nt In gen- 
eral, from the observation& made in the laboratory, it would appear 
that the onset of symptoms was not more rapid, nor the viruJcuce 
exhibited greater after iutraveiious. than after subcutaneous and 
intrapei'itoueal administration. The initial high grade of virulence 
of the cultures obtained from the tissues of borwes sick wilh the 
disease did not seem to be increased by passage through rabbits, 
horses, or other aninmls. Rabbits inoculated in the afternoon wea* 
found dead the following morning with aueb regularity that it wa» 
determined to tind out the time taken to produce death, and the 
minimal lethal dose. The stiain isolated froTn Case :i4, was chosen 
for the experiments, since it was the most recently isolated strain 
at the time. The u*sults in detail are shown by the following table: 
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A Btiiily of thf foregoing tuMe HerveB to sbow: ^H 

1- The extreme virulence of lln? urgaiiisjji wliich in doses of 0.4 
to 1 c, c. killed ral>bii8 iu frota iwo and n half tu aeveu houra- This 
is the most viruleut orgauism eDcouuleix-d in tie experience of this 
laboralorj'. 

2. The disease produced in the rabbits is a true Mptk(cmU, 
although at first tbt' rapid etiurse of the disease was attriboted to 
toxin j>roduLtioD. The minuteness of the dose (,000,000,01 to 
.000,001 f\ c.) required to produce death in from sixteen to forty 
hours or leaa, would s'tanip the procesw us a septiefemin. By plat- 
ing out the i*ainc quuntitiea from the same sjnnge M^ed for these 
gmalleet doecs it was eomputed by the number of colonies which 
developed that from one to eight bn<"illi sufficed to produce a 
septic«?mia with death, in U-ps than sixteen hours- The drmonstra' 
tion of living miern organisms in the tissues, blood and organs of 
animals whk-h sufcumhed to intr;iperitoneal and subcutaneous 
injections, as well as those intrarenonsly inoculated, is forther 
proof of their aepti<:ipmic nature, whilst ohBervflfiona on elinicnl 
cases and horaos i^xpeH men tally inoculatfd, corroborate the point. 

3- No very marked groi's lesions followed the inftenlation of 
hfJciltiis v^uisvptieuft into mbbits, with the exception of hemorrhages 
noted iu the varinus glands und organs, "and on the different aei'oos 
surfaces, and an ioerease of fluid in the eavities- 

GuiJU'ii Piffs. — friiinea pi^'n wert* ff>und auseeptible to this orphan- 
ism, but were slightly iiiorp rewistant than rabbits. The leaions 
found at autopsy were pi-actiefllly the s»me as those fonnd in rah- 
bits. 

It was found iinnpcessary to employ guinea pigs for isolating 
B. equhepfkiis, in pure culture, althouf^h intrajteritonpal iiiucula- 
tion of these animals, was the method used by Ligni^res in his 
obserTiitions, 

Pvjeons. — Pigeons were found extremely siiseeptible to this 
or^!:anisni. As small a dose as ,000.001 of e, i\ of a ^-Ihour broth 
culture inoculated iii'o the breast muscle, produced death in less 
than 24 hnnrs. 

Enijllsh tiparrmrs. — The English sparrow is susceptible to this 
organii'm \vheu inoculated into the breast muscle with small dosee. 

Tfyn/r J/icc. — No extenaire observations were made m the 
eciployuient of this animal for inoculation experiments, but it would 
appear that it is not as siificeptible as guinea pigs, raUbils, and 
pigeons. 
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Do^s. — DofiB were resistant to intravenous inoculatluue of this 
organism, Huln.-iUaueous iuonilation caused extensive fpdeiiia, at 
the eite of 11100 ul at iou. folloived by ulceration of the »kin and gniuu- 
lation of the wound. LoBfs of aj-'petite and depreesion are apijar<.'!it 
for several boura after inoculatiou. 

Strinc. — Swine do not appear to be feuriteptible t« tLis organisui 
when given intravenoufilj or Hubcutaneouely. As much as 30 c. c. 
of a 24-hour broth culture* has been given intravenouel^r without 
producing any noticeable resulta, 

ilofSf^^ — Tbe (ullowiiig detailetl stutenient of ipoculation experi- 
meute into horses show the cffeet produced by large individual and 
repeated small doses of B. cqitiscjituus, iujt^L-ted into the blood 
stream. 

Ej'pcr\mr7it ffof&G A'o, 4_ — Ba>" mare, weight about flOO pounds. 
This horse Imd been nt work for several months previous to thia 
time, ond was apparently strong and healthy. 81ie wae iu fair con- 
dition. 

Deo. 22, 1002. blood examination waa as follows; 

Hiemn^'Iobin |Talh|insl), SO to 100 i^r eent; red cells, 10,fi40,000j 
leucoc^ytes, y,000. 

Dee, 23, 1902, at 10;30 a. m., this animal was inoculated into the 
jugular vein with lU e. e, of a 24'bour bfotU culture of B. cqitlsep- 
ticit^, from "'suainp fever" Oaae Ko, 34. The cultnre used wae 
obtained fr*ioi Rabbit Xn. fi3;i (fii'st passage through animals). This 
inoculation produced, within an hour, diarrha^a, a ver^^ marked 
temporary polyuria, ropid labored respiration, and later rigors fol- 
lowed by profnse Bwesitinjj:, Tbe teniperatnre gradually increased 
to 103,f5° P. at ll!:^ll \L UK The next day the temperature had re- 
ceded to 102^^ F. December 2fith, the temperature had reached 
101° F, aud tin- aninml ajipeared entirplv well. At It :30 n, m, on 
tins date, a sei-ond inonilation of 12 i\ c of a 24'lioiir broth culture 
of B. c»/HjV/jft>w», from Case Xo. 34, the culture inoculated being 
froDi Rahbit No, OJO (^coud passage through aninialfl), was given 
iuto the ju(rular vein. A portion of the inoculation material 
escaped iuto the Hubrutaneoua tiftsues of the neck, causing a tiimor 
about one and one-lmlf inches in diiirijp(er. This berame extremely 
sensitive on tiie seeoud day aud later developed into an abncesa 
which was incised Dec. 30, 1902 (4 days after the inoculation^, and 
ai»out one ounce of yellow blood -streaked pus evacuated. Cultures 
from this pus gave /f. cijnm'i}tirus \u pure culture. This abscess 
disfhiirged pus for a few days and ihen healed. On this same day, 
2:1 
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cultures were taken from the blood for bacteriologit^al exnimDntion, 

Aft^[" being hn.'ubateii for 18 hourB, no growth nppi*»ired. Thin 
iooc-ulntioD produced diarrhoea, marked lemporory polynria, and 
labored restiiratifin. One and one half hours after inoeulation 
there wae a fievere ^hU] followed by profuse sweating. Two houra 
after inoeulation the temperature was lOfi.S^ F., reRpiration 5:i and 
puUo 62- In two days the animal bad apparently recovered. 

Dec. 2fl, 1002. blood esntnination waw hh follows: 

Hienioglohin (Talliiuist), 80 to 100 pei* rent; red cells, 8.104,000; 
leaeoc^^-tes, 18,000. 

At 10:30 a. m. the ennie date, and tbr**(* days afl**r the provious 
iiio<' Ilia don, a (bird intravenous iaorulation was made of 20 c. c. 
of a ^4-hoiir broth i^LiUmt' of B. pquisvptit^us <Cane No. 34) from 
Rabbit No. U40 (2d pasaajjc throuplj animuls) and HI c-, c. of a 
48-bour broth I'ulture of }i. fquifteptu'us (Case No, 34) from Babbit 
No, 6-^3 (1st paBsage througb animals). This inoculation produced 
tbe same syinptnjnft as tbe previoufl onf«, namely, diarrhoea 
pnlyuHo, labored respiralion. rigors and profuse sweating, but 
all the syniptoniB were more severe. Two boui-u after the infH-ala- 
tion the animal was lying down and i-oiild not be comi>elled to get 
tip again during the dny. Tlip temperntare on tliis oreasion did 
not tine a^* high as previouKly, 11)4.2° F. b^^in^,' tbt highest, five 
hours after inoculation. 

Dec. 31, 11)02. a ftwelling appeared In the left hock joint. TbiB 
was quite s^Miflitive and gave Hurtua<ion. Tbe jinimal held the left 
foot from tbe floor and stf pi)ed upon it only wben compelled to do 
BO. This swelling t-ontinued and finally the whole leg became 
swollen and Heneitive. and wa^ praetieally ustlees to the animal 
from this time on, 

Jan. 7. 1003, blood examination was as follows: 

HiPmoglobin (Talh|uist), 70 per cent; red cells, 8,332,000; leu- 
cocytee, 17.000. 

On thiK date the skin over a portion of the left hock joint wns 
seared with a hot iron and a glass iiipette introduced into tbe joint 
canty. A small amount of dear, straw-colored serum was drawn 
off, for the purpose of making eiiltare^. These cultures gave B. 
e'qitis€ptit'u» UMinixed with other orgauitfms. 

Jan. 1, 1003, the animal was down and unable to pet np. From 
this time ou. emaciotion was rapid and accoTii[>anied with gradnally 
increasing weakness. The appetite, however, remained good. 
From time to time the animal was raised in tbe sling, for the pur- 
pose of rest, and to prevent Injury in its efforts To get np. 
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Jan, 17, 1D03» blood exarainaHon waa ns follows: 

Hffmofflobin (Tallqiiiat), 70 to 8ll i)Or rent; red cells, 7.336,000; 
leufocytes. 12.000, 

Jan- i*fi, 1903, blood ^xnminntion wna ns follows: 

Ha^motrlobin iTallriuist). 70 per cent: red cdls, a742,0ftO; leu- 
cocytes, 3<).OO0. 

By tbia timt- the animal had bi?oome bo weak that It was 
thouj^ht best not to keep her longer. In order to determine 
whether or noi anj immuuity had been established, it was dei^ided 
to iniX!iiIat<? with a lar;:e dose of li. fqiim-ptim^. Consequently 
Bhe was inoculated iutravenouely at 10:i5 a. m. witli 210 i\ c. of 
a 24-hnnr broth culture of B. equiHcpticus from the spleen of Experi- 
ment Horse No. 5 (orijiinally from Case No. 34). This inoculation 
prodiired severe symptoms of proslratioo witlnn an hoot-, Jind llie 
horse died ut 2:45 p, m. from collapse. 

Autopsy, Ave p. m.. Jan. 2{]. l!)0:t. Aiitopsy notes taken ut thia 
time, were as follows: 

Autopsy was held by lamplight, and therefore it was very diffi- 
cult tn see the lesions. Low down in the neck on left ^Ide, there 
wat* a small tumor rminiu^ piuallel irith the juijnlar vein, Upon 
opening this the surrounding tissues were thickened and yeliowieh. 
The tnuior rnntained a clear straw-colored Hnid. Hem-ath the skfn 
over the ribs were sevecai liemorrhages. These did not aj^peur to 
be recent The heart was very large and contained a large chicken 
fat clot in the left aurirle. Ovf-r both the external and internal 
surfaces of the heart uiuscle were nuitierous lieniorrbaiijes, varying 
in size from a pin point to the size of a pea. These were very 
dark colored and wert- especially marked along the area, between 
the ventricles. The lungs rontaiueil many iK-Iechial Lemorrbages, 
and Bome larger ones. The liver and kidnevs were apparently nor- 
mal. The spkvn was mottled over its eniiie surface with small 
hemorrhages. Several of the mesenteric glands of the small intes- 
tine were enlarged and hemorrhagic- The left hock was opened. 
All the surrouuding tiHSnes wei-e much tbickened and lieiiiorrhagic. 
The joint itself contained a small amount i>f sero-saugutneoua 
fluid. 

Cultures were taken from the lung, heart's blood, kiduev, liver 
and spleen. Cultures from Ike spletn showed ti. vquiscpticus in 
pure culture. Cultui^es from the livtr showed B, i^tli c&ijimunis id 
pure culture. No growth appeared in or on the i:allureB lakea 
from the lung, kidney and heaii's blood. 
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E^rfirrhnnit lUirsv Xo. V2 — Brown horse, weiglit about l,lflO 
pouuds. Tbis horse was old, thm and had boen foundered. It waa 
very lame in hoTh front iege. Ho hud been fed from JaiK oO to 
Marrh IS. IW-i, on pnsila^- <see pageloli, this roport). Since no evil 
results were obtained fioni the previous experiment, it was tbouglit 
advisnble to use him again. 

March 25, lt)03, the blood exaniinjition was as foHows: 

Hjenmslobia (Tallqiiist), 100 per cent; red cells, 7,904,000; len- 
corytea, 11,000. 

At 4 p. m. on this date, tbe animal was inoculated intraven- 
ously into the jugular vein, with 10 r, e. of a 24-hoiir broth i^uUnre of 
B. afuheptirjiH fronj Hulihit No. 718 leighth passage through ani- 
mals, from Cjise No, ?A]. M 5 p,m. the respinitious were labored, the 
horse was ti-embling and refused food. At 7:25 p. m. the tfinpera- 
tnre had reached 105.2° F. Tbe horae was sweating, but ntherwise 
appeared improved. The next morning the temperature was 101,8° 
F. There was diarrhoea and polyuria. The urine looked very rctl. 
but was not examined, and tbe horses hind legs appeared to he 
weak. 

On March 27, 1903, two days after inoculation, the horse did not 
eat well, there was a slight effusion in the left hock and consider- 
able lameness in this leg. The horse api>eared to be very weak and 
scarcely abh* to stand, luiring the night the horse lay dfiwn and 
had to be raised in the sling the nest morning. From this time 
on the horse was never abie to get up ahme, aad was raised in the 
sling at various times, for the purpose of rest and to prevent injury 
in his efforts to get up. The left hind leg became very much 
swollen and extremely sensitive. 

March 31, 100.1. the blood examination was a6 follows: 

Hsemoglobln ^Tallquist). 100 per cent; red cells, 6,412,000; leu- 
cocytes, 20,000, 

On April ^, 1903, the auimal appeared stronger, ate well, and 
was able to stand when the aling was I'emoved. From this time on 
there was (gradually increiisiug weakness and emaciation. The 
appetite was only fair, Dmiog the night of April If, 1903, the ani- 
mal died. 

Autopsy wfis held at a. m. the morning of April 10, Autopsy 
notes are as follows: 

The left shoulder contained a large superficial abscess, disi barg- 
ing pUH, which wae probably caiised from injury. The left hind 
leg contained a large abscess on iis inner aspect, along the popliteal 
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artery, whirh roDtaiuei] fliili] |his. Thie Liiid leg had been swollen 
and verj sensitive for more tlian a week. The hock joint fontaiued 
a considerable amount of clear straw-colored diiid. The tissues 
about tLe liock joint were rery muoL thickened. The left lun^ was 
almost solid, and ver,v dark red. This was probablv due in a large 
part to hypostatic congestion. The horst^ had lain on iia l^ft »3ide at 
different intervals Tor several days. The left side of the pL-rit-iird- 
ium was covered with large, dark hemorrhages. The right lung 
wa* slightly congested ia tlie anterior lobe, but otherwise appeared 
normal. The left hejirt euiKained a largt* ''chicken-fiit" clut. The 
endocardium was covered with hemorrhages. The heart weighed 
11 pounds. The liver weighed IS jjouudn. Its surface was covered 
with alringy luaHwes of fiirrio. Otherwise* it appeared normal. The 
spleen weighed three and one-half pounds, and apjieaied to bvi nor- 
mal. The kidneys appeared to be normal. The larpe mesenterie 
artery was slightly tliickeiied and contained tttfomjijU tirmati, hnt 
no clots, 

E.c/Mrriini'nt Uorsc Xii. 7. — Black pony, white face and feet; 
weight about 850 pounds. This pony was in good tlesb, and appar- 
ently in good health, except that it had the ''heaves." 

Jan. 12, IftOItn blood cxnuiinalion was na follows: 

HaMuogU>biu (TalhpiiBtj. TO (o SO per cent; red ccns, 6,120,000; 
leucocytes, 18,000. 

At 12:30 p. m. on Ihin datt- the animal was inoculated iutmTen- 
rtusly into the jugular vein with 10 u c. of a 24-hour brotli cnltare 
of B. i-quisrpiif^iSy obtained from the spleen of Esperiraent llorae 
Xo. 5 (origiDally isolated from *'swanip fever'' Case No. 34). In 
one half an hour this produeed u rapid, labored respiration, with 
a gradual rise of temperature, reat-hing 103,8^ F. at .^:30 p. m. 
Th*- n*^xt day the horse was apparently fally re^-overi-d. 

Jan- 19, 11103, the blood examination was as follows: 

Hseiuoglobin (Talhjaist), 80 to DO per cent; red cells, 7,42S.0U0; 
lenuocytea, 20.0(K). 

Jan 30, 1^03, at 10:45 a, m., the animal yvas iuooiHatt-d intraven- 
onsly into the jugular vein with 10 c. c, of a 24 hour broth culture 
of B, c^uiscjitirua, obtained from the spleen of Experiment Horse 
No. 4 jsitrain f p(mu Case No. 34l. This produced tlie tmuH.^ symptoms 
4LS the previous iniK-niation. The temperatare rea<'U^»d 102, <3'' F. at 
its highest, at 4 p. ni. As in the previous inoculatioD, the hotee 
appeured entirely well the following day. 

Feb. 3, 1003, blood examination was as follows: 
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Hteiiio^lobin (Tallijuiat), 80 to 90 per cent; red celle, 9,!)20,ft00; 
leufUL-jteB, 7.(H>0. 

At 10:15 a. ni^ on lliiii dalL* the aniiuHl wa9 agaiTi Inoculated 
intrayt^Qouslj into the juguliir vein witii 20 i\ c» of a 2'1-LmiT broth 
caltiire of B. c^uiiirpfivits, obtained from the »[>]eeu of Ei' 
pei'iDient Horse No, i. The ssinie j^^viuptoma were agaiiu Doled, aA 
in tlie previouH inocnlnticus. The temperature reached 105.5° F- 
at ite Ijiglitat, at 3 p, m. The animal hail apiiarcullj entirely recov- 
ered tlie following da_y. 

Feb 17, lfl03j the blood examination was ae follows: 

Hft^moglobiu ^Tailquist). :)0 per cent; red cells, 10,008,000; le«- 
co^',^te8, 11.000, 

At 11:15 a, m, on this date, the animal was inoculated inlraven- 
oiislj into the jugular vein with 40 c. u. of a 24-liour broth enlture of 
B, cquiscptimfi^ obtained from the ejileen of Experiment Eorae No, 
4. Wifhia 15 mitiutc'H the respiration became rapid and labored, 
diarrhoea appeared, there was much eeeape of fluid from the month 
and profUise eweatinp. At 12 m, the temperature was lOO.li'^ F- and 
the aniaial appeared to be slightly better- At 2 p. ni. the animal 
seemed to be in about the same eondition, and was still etauding. 
At 2:30 p. tUh the horse was found dead. 

At J:30 p, m. an autopsy was made. Autopsy notes are as fol- 
lows: 

The fiubeiitaneous tissues were fairlj normal. The 1nnt;B tihowed 
a number of small dai'k hemorrhagfSH The anterior lobes were 
markedly emphysematous with patehea of consolidation. The re- 
mainiug anterior half of the lungs was congested: in faef, the Innga 
were more or lesa congested, and did not eoUopee as they should 
when the cheat was opened. 

The i>erieurdiuni contained little tluid. The heart showed many 
small petechial hemorrhages on its eiiernal surface* but none on 
the interuah All the caTities of the heart were distended with 
verj' blaek clotted blood, which dirl not tend to change rapidly on 
exposure In air. The intestines were normal, with the exception of 
a small area of congestion in the large eolou. The mesenteric 
artery was diseased, and contained ftinmgyli nnniiti. The spleen, 
kidneys, liver and bladder were apparently noniuil. 

Onltures were take from the spleen, heart's blood, kidney, lung 
and liver- 

Culturee from the spleen and heart's blood gave B. equittrpticus 
in pure culture, t^treptoeoecns in pore culture waa obtained from 
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the kidney. There was no growth in cullui'ca from the lung and 
liver, 

Expi-rimatf Horsi- Xo. li.— An old roan mare in good fl^sb. 
Weight ahont l,inn pounds. Had tlie ^^heaves." 

April 4, lf*O.T, the blood esamination was as follows: 
Hiemoglobin iTaUquisO, 100 pep cent; rM cells, 6,(i32.000; Jeu- 
cofjtes, 5,000. 

At 11 a. m. on thie date tlie animal was inoculated intravenoasly 
into the jiigtilar vein, wJtlt 5 c» *\ of a 24-liour hroMi culture of 
It. cgiiisfptini^ obtained from Rabbit No, 741 (ninth paaeap:e through 
aajuials from Tase So. 341. 

At 12 M., Ihe tem]terature was 101^ F., respirationn were labored 
and rapid, aside from this no other symptoms were noted. About 
3:10 p. m. the teniperature had readied 104.2^ F., respirations 56, 
and the horse wafi sweating. The higleet temperature noted was 
105,5. at 4 p. m. The following day the animal ap|*eared entirely 
recovered, except that it did not eat well. Temperature at 10 a. m. 
was 10l\4" F., aud at 4:;i0 p. in. was 101,8° F. On the thiinl day, at 
It) a. m., the temperature was 101^ F., and the animal appeared to 
be fully recovered. 

April 0, lf)(>3. blood examination was aa follows; 
Hiemoglobin (Tallqnist!, 100 per cent; red cells, 7,084,000; leu- 
cocytes. 15,000. 

At 10 a. m. on this date, the anim.il was a^ain inoeulaled intrav- 
enouBly into the jnjrular vein with 5 c.c. of a 24'hour broth culture of 
B. equis^ptlm^ from liabbit No. 741 (ninth passage through animals 
from Case No. 34), 

At 11:30 a. m., there was dian-hoea, polyuria, the respirations 
were rapid and labored, iind the auinial wua sweutin^ profusely. 
Temperature was 102° F, At l p. m, the animal appeared to be in 
the name condJtiou. but the temperature had readied 103.8° F. At 
2 p. m. ihe animal was found dead- 
Autopsy was held nt 4 p. m. Autopny untes were as follows: 
The lunga were slightly congested la (heir anterior loliea. The 
heart was vt-i-y large and distended with dork bloody (hild. The 
heart weighed 14 pounds. One small heniorrbage was found on the 
peritoneal i^iirfart? of the diaphragm. The liver was very large, and 
weighed 24 pouuda, but Hj>pcarod to be normal, us waa also the 
spleen and kidney. The large mesenteric artery was much thick- 
encd. and containt-d i\ h-w strofli/r/li ai'mittt, but no dots. 

Cultures from the splteu gavo li. cquiscpticus. Cultures from 
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the lung and liver eho'nvd a diplococcus (?). Cultures from the 
kidney auii lieart sIiowlhI no growth. 

Exprrhnntt Hm-nv No. 5, — Wbite nini-o. \^'»'if^ht al*<»nr !HI» poiiti'i&.' 
Tliift aniiiiai was very old and weak, and had not been worked for^ 
some time. 

Jan. 2, 1003, blood examination was as foliowa: 

Hipmoglohin {Tallr]uist). 90 to 100 per cent; red cells, 7,!)lfi,0il0; | 
leucocytes, 12,000, 

At 12 m. on this date the animal was inoculated iatravenously 
into tho jugular vein with 285 c. c, of a 24-hoar liroth culhire of j 
B. ajnisvpficHS fnuii Ilabljit Xo. 'ilO (third paaaage through animals j 
from Cane No. 3-1). Br 12:30 p. m. the reftpiratione were I'apid and 
labored. A diarrhoea had dovoloped, anci the temperature wasi 
100.4*^ F, At 2:45 p. m. the animal was down and could not t*| 
made to ^i^t up» The ivspiralloiis continued i-apid, and llio aiuranl 
appeared to be in some pain. At 3 p- m. the temjiL^rature had falli^n , 
to DO" F,H respirations wt^re shallow, €0 to the minute, pulse could 
not be felt. Animal was found dead at 3:i'0 p. m. 

Autopsy at o p. m. Autopsy notes: This hoi*se died in three 
hours and twenty TtiiiiiiteB after inoculation, consecjui-ntly there 
were no mariced lesions. About the ri^lit jiijiul;ir Tein, at the site fl 
of inoculation, was found considerable bloody exudate, prohably " 
due to woiimliuK thp vein at the rime of inocuhilion. tumuli 
lieuion-luiges, varying iu sIk^' from a ]iin head to the size of a pea, 
were fouud scattered over the surface of both iungis. Tpoii section 
of the lungs, small Letaordiages were found, some being as large aa 
one-half inch in diameter. The mesenteric arteries were diseased 
from the <'tTect8 of xtronijf/Infi trtrarantUin^. The other origans were 
apparently normal. Cullures were takeu from llie jugular hlooil, 
the lung, spleen, kidney and liver. Cultures from the spleen and 
lung, gjive B. vijHisrptirnj^ in pure culture. >'u |;rowth was nbtaincd 
from the ruUuH*w laUcu from the jugular bloud, kidney and liver. 
Sumitiiirif— 

1. Iriirge doses of the [)ry;aiiism (285 e. c. uf a 24-bour hroth 
culture procured death in three hours and twenty iiLJiuitefi after 
intravenous injection, with symptoms of prostration and cijUapse. 
(See EKperimcntal florae No. 5.) 

2. Small doees, i. e,. 5 to 10 c. r. produced rise of temperature, 
polyuria, slight unt'aaiuess and u labored rcapjration and rapid 
pulse. When nponlid in several dayw, ffimilnr &ymptoins were 
evoked, tiut in Espfcimcutol Horse No. 14 death ivsulted in four 
hours after the second inoculation- 
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3, Rppejitetl dofies led to emarintiOQ. Bjnovitis and abscess pro 
dnctioii. !uid woiiUl liavr* hof^n follnwfd liy derttli, were it not for tLe 
fact that lifo waw |ir[»lmigi?d, and the animali^ made niore (^oiiiforta- 
6le hy ^iis^pt'iiskoii in slintrs, aud giving tlieiu o(»pfji-t unity to aeeure 
food aud drink in tlie easit'^r way. 

■I- At autopsy, the litiding-s were practifally those met wltli in 
(.-liiiir^J I'Hse.H uf at-utt* swain[) fi'ver, 

5. The proiluctiou of uniemia, and the other h;eniul changes 
which occur in 5waiu|f fever had not ytft bepu lejirodiu-ed in these 
inyeRtigali<mH whi'ii it was oecesftary to Ijriuy tiiem w a i-lose. 

Pathogeneaia of B. Pyrogenea Equinus* — Attention was con- 
ceatrattrd largely on the pathogenii" pruperties *>f B. vijiiis'-pik^is 
and for li. pifnt'jcutn njtn'jnL^, r\ii»hi\K iinil h<jTK"S wtre pairtirally 
the only nniiimla cniphiyed for inotnilation. 

I?tthhiti'. — One i', r. of a -i'boiir brotli culture of /?, prtroijntrs 
t<]uinuH lauhes deiMli In mhliits in fnita one lu eigh( daye, %vithoui 
producing any tnari^ed eymptOm»- At autopsy, hemorrhages vary- 
ing in aize from |ieterhif[- to hiilf au inch in dianceter were found 
in nearly every instance upon the si.'voiih fturfiiccK. in thr luart mu8' 
cle and occasionallj in the lungs, Ko otiier gi'Ofe leeione were 
foan"3. The mi r.ro -organ ism was recovered in pnre cultui^e from the 
blood. Jhiidfl and tlinmicH, whiuh evidenci^-d the septiciPiaic nature of 
the infccUon produced. 

Ilornt^s. — A imnilK'r *>f horses were Jnoealated intrnvenously with 
brotL cultures of thii!* inici-o-organiMni. The alrains employed for 
inoculation were derived from swamp fever Cases Nos. 11 and 12. 
Tlio results of the cxperimeutH are shown in the following detailed 
rcportd of inoeulationH, 

Ej}pi-rhnci\t Horse Xo, ?l. — An old, wenlc black mare, in very poor 
condition, AVcight about 800 pounds, Jnu, 12. 11*03, the blood 
examination was as follows: 

Haemoglobin (TnlliiuiRtf, 90 to 100 per cent; red cells. 10,5U,000; 
leucocytes, GnOOfl. 

This animal was inoculated intravenously into the jugular vein 
at 11:45 a. m, on this dat*>, with 10 c, c, of a 24'hour broth culture of 
B^ pffrotft-nfJi e*]uinn«. obtain^-d from thv heart's bhiod of Experi- 
ment Horffe Xo. <> (second passage through animalttk. having been 
obtained originally from ''swamp fpver" Case Xo, 12- At 3:30 p, m. 
the animal had polyuria, but no other symptoms were noticed, 
except a gradual rise ia temperature, which reached lOri.^'^ P. aa 
its highest at 5:110 p. m. The following morning the animal 
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appeared eotirely well, although the ternj^eratiire was 102.8° F-, at 
9:15 a, uj., but had receded to 100.8^ R at 4:^0 p. m. 

Jan, 19, 1903, t>lm>d exuminatioo was as follQwe: 

Hii?niO|LrU»bin iTallquiBt). 00 to 100; red cells. 8,040.000; 
leueoeTteB, 15,000. 

Ou Jan. 30, 1003. at 10:45 a. til, the animal was giy^i} a second 
intraveiitjas iuiKLiUUiiiu of 10 c. c of a -^-li^iii- broth culture of 
^' Pfffoffinvit vifuitntB. obtained from the jugular blood of swamp 
fever Vatif Xo. 12. Tliis prndiieed no s,VTuptoiiiB, except a marked 
polyuria aud LyjH.'rpyrt'xia, which c*mliuued f^rr leu dn^ft, or iiutil 
the next inoculation. The temjierature reached 107.4° F, the next 
dav, nod did not gu below 102,0'^ F. t)ie lirst thii-e day» following 
the iDoculation. 

Feb. !>, I'JOS, at 11 a. m. the aiiitRHl was again inoculated intrav- 
enously with 20 c. c. 4»f a 24-li*inr broth lulture of /I, pfii^t/rnca 
afuiitnA^ ubtaiut'd fmui the jugular blood of swamp ft'ver Case No. 
13. At 12 M, the animal was down, and the temperature reached 
103° F,, the highest point for the day. At 2 p. m., there were slight 
rigors followed hy swL'ating. Ntrxt day the anitnnl waft up and 
appeared better. From this time on the animal begun to loite lleeh, 
accotupauieil hy gradually inrreaBing weahness, so that it hiid 'o 
be raised in a nling from time to timtr. The temperature ranged 
from 99. S to 104.2° F», although no farther inoculations were made- 
The appetite i"cniained good. 

Feb 12, 1903, the right hoik wna awollen, aensiiive atid gave 
fluctuation. The animal waa unable to etnud on the leg, 

Feb. 10. 190't, when the nniuiul was raised in the sliug. it having 
been down for the greater part of the time on the two prt-vioua days, 
it was noticed thut there was an Qbaeeas on the right ear. another 
about two by three inrhes on the right side, about the luiddk- of the 
seventh rib^ aud there waB a large o^dematoue area about live by 
eight inches under the belly. 

Feb. 18, 19t>.3, cnlturee were taken from the (vdeuintous patch 
under the belly, from the abHcesa on the side, and from the right 
hock. Cultures from the abai-es» and the cedenia under llie belly 
gave B. ptfrotfntfS n/uinus unmixed with other organisms. The 
eulturcB from the right Lock gave no growth. 

Dlood ej^anunation on this date was: 

HiPmoglobin (TaMauist), 90 to 100; red cells, 0,444,000; 
leucocytes, 14,(100. 

Feb. 21, 1903, the aubnal was so weak it was thought beat not to 
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keep ber longer^ and elie waa killed by bleediD^, anil an autopsy 
aade at oni.-e, 

Aiitopsj^' uoteH are as follows: 

All the subciitaneuuH fat was of a peculiar yellowisL color» 
filmost ursmge. There wa« one large Jieniorrliag*^. one by two 
incheis, in the subcutaneous tissue nf the ubdoaien. There was an 
abeeejui' uu The right ear wliieU diBdiarged yellow pus seTeraT days 
before deaih. This was probably due to an injury receiTcd when 
the horse was dowu the first tiint-. On the right side, about the 
middle of the seventh rib, was an abscess, two by three inches id 
diameter, filled with yellow pus. When cultures were taken from 

»lbifl absiess thrt-e days before death, there seemed to be no pus in 
the nhsreas, but a clear serum. The oedema under the belly hod 
disappeared at the time of death. The rij^ht hock joint was en- 
larged, and filled with clear serum. Culture taken in a pipettt 
Hrom this joinl two days before death, gave no growth. At the 
■lime of death all the tissues around this joitit were very much thick- 
ened. It coutained a small amount of &trnw-coloi"ed fluid and a few 
points of orj;anized tif*sur, tomi^what blood-ftaint-d. 

kUpon opening the thorax all the fat about the internal organs 
B the same dai'k yellow color as that in the subcutaneous tissues, 
e lunge eoutainod many petei-hial hemorrhagett on the surfacf^ 
and a few areas of eollapee. Upon beetion they appeared to be quite 
«oltd and contained many areas of hemorrhagi'. The connective 
ti««ue appeared somewhat increased in amount and was yellowish 
■n color. The pericardium contained a small amount of straw-col- 
or^-d fluid. Tli<»i'^ was one lar^o hemorrhage about one inoh in 
diameter upon the pericardium. The heart apj>eared normal, except- 
ing a few beniorrhiigea npon the endocardinm. The heart weighed 
five and Ihreefoiirth pound»4- There were a few hemorrhages u^»on 
the diaphragm, Tlie liver seemed normal. Spleen weighed three 
Pounds and was apparently normal, with the exception of numerous 
peterhia] hemorrhages into the capsule. The kidni^ys were appar- 
jCntly normal, with the exception of a thick, gelatinous sabstanee in 
the hiinin. This f^elatinons substam'e was the same peculiar yellow 
>lnr n*4 ihat in tither parts of The body. 

The abdominal aorta at its point of division into the iliars was 

itir^ly occluded with an old organized clot for about two and one- 

bair inches. The inferior vpua cava at this point was also ocrluded 

rith an old clot. The small vessels about the groin and also 

Iboiit the hock were filled with what appeared to tie more recent 

clots- 
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Oiiltkires were taken from tbe heart's blood, lung, liver, kidney 

and spleen- 

Frniii ibr hesirl's Mood there was obtained a large, erenly stain- 
ing, noD-motile bneilhip, which formed a heavy wrinkled pellicle 
in brotL. tlie lower jiart of the l-roth remaining el<?ar. It formed a 
heavy, white, wrinkled spreading; growth on all solid media, and 
nndonhlcdly was a eontnmination. 

B. pffi^enea cijaintiff wns iilso obtained from heart's blood. 

Prom the lung there was obtninod the same larpje baeillus as w. 
found in the hearths blood, and B. pifroffrncs vijuinus. 

From the liver, kidney and epleen B. pf/rofjairJt rquhiti^ wna 
obtained iik pare culture, 

Ej-prrhiit'itt Horse No. 10, — A large brown gelding, wc-ight about 
1»300 pounds. This animal waa in good roudifioa, bat wa^ ronii' 
dered, and whs ho lame in both front feet tbnt he moved with di 
eulty, »ud lay duwu in the stjill a large part «f the time. 

Jan. 20, 1903, blood examination was iis follows: 

Hii'iiio-iloliin (Tallqniftt), 100; red cells, tVl^^^OOO: leaeocyti 
ll,OiM>. 

The horse seemed to suffer bo mueh piiin in his front f(*et thai 
on Jan. 'I'l. l!H>:t. a jiortion of the median nerve of the ripht front lep, 
and ti portion of the plantar nerve of the left front lejj was (-seined by 
Dra. Brimhnll and Annand. The next dav there was cODHid&rub|^| 
swelling and tenderness in both front legs. Later the boofs of bof!^ 
f pont ffT't hecanie lonsf?iied. and dis^Oinrged blood aud serum- Thii 
eondition probably neeoiints for the hi^h temperature from th 
time on. 

Tn order to determine whether or not the introdtirtion into t 
circulation of large quantities of plain broth would produce 
Bj'Tuptonis, this horse wa« Inoculated Jan. 20, lJin;i. at 10 a, m, 
intravenously into the jugular vein with 300 c. c. of plain broth, 
symptoms or elevation of ternpei-atui-e were noticed, 

Jan. 31), 1003, at 10:15 a. m. the animal was inocuhited intraven- 
ously into the juguiai' vein with 27S r, e, of a 21 hour broth cultui-e 
of B. pf/iofjnws equinus, obtained from the juRular blood of 
swamp fever Case Xo. 12, At 11 a. m. the horse wi-nt down, aud 
there was labored, rapid reapinition and enusiderable [ineasiness. 
The animal remained in this coudiliun during the afternoon, t 
temperature gradually fallin^^ to l»H.(i^ F. at 5 p. m., the last time i 
was taken. The hoise was found dead the next morning. 
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The antopay notes are as follows: 

Some j>eculiar areas of yellow oedema were found in ILe faseia of 
llie latiBBimuB dorsi muscle. TlieiH? wei'e several largt' lajniorrbayes 
about ilio boi'ders of the Jungs, eBpeeially anterior borders ai]d sev- 
eral large air bulla?. Some of tUese tiullse contaiDed blood. Vpoit 
the (jericardium was a large mass of this peculiar yellow gelatinous 
Bubetance also stuineG with blood. The heart museie tonluined 
man}' hemorrhages upon its external and internal surfaees. (See 
*'ut opposile pa^e ;JG4.) The interior of the left ventriL-le was nearly 
a solid mass uf blood* b(»nie beiug iu tbe coruiuiry vesselB* buL must 
of it in the luuseular tiaaae. The lirer was very inaeh congested, 
but otherwise ajun-arej nonuaL The sjileen was large and mottled 
over its entire suifuie with lieEuorrhagea. (See fiit opposite 
page 3tSU.) Abont both kidneys were large masses of this thi<;k, yel- 
lowish oedema. The rij;ht adrenal body was markedly hemorrhagic. 
The kidueys tbemseives. were slightly congested, but not hemor- 
rhagic. The mesenteric artery for about three inthi;& after leaving 
the nbdominfll aorta was thickened and tortuouB. This near the 
surface was very iiiui-h roiighcaed and cootaiaed many small wornm 
(9tronffi/lus arviaius). 

Cultures were made from the heart's blood, kidney, hing, spleen 
and liT&r. 

Cultnres from the heart's blood showed a yellow staphylococcus 
and li. pyrwjenes ffftiinus^ 

Culturi-s from the kidney showed streptococcna and B. pi/ro- 
ffenes equhius. 

Cultures from the lung, spleen and liver showed B. pt/roifrnes 
equinus in pure culture. 

Experiment Horse No. 11. — An old, thin black mare, in poor con- 
dition, weight about 850 ponnds^ 

Jan. 20. IftOlt, i>loo<l exaiTiinatiou was as follows; 

Hiemo;xlobin (Tallquist), 100; red cells, 6.288,000; leucocytes, 14,- 

Blood examination, Jan. ^3, 1*103, was as follows: 

Hjpmr^lobin rTallquist), 100; red cells. r.,56n,000; leucocytes, 18.- 
OftO- 

Jan, 23. 1!)0^, at 11:;?0 a. m„ thi« horee was inoenlated intravnn- 
otisly into the jngulur vein with 270 c. e. of It. pjfrofjciws fquivus 
obtained from the jugular blood of Hwamp fever Cawe No, V2. 

At the time of inorulation the preraution of tilling the rubber 
tnbing leading from the flask to the needle was not taken, ao that 
it was known that several e. c of air entered directly into th^ 
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jugiiliir vein. The liorse died at ^M p. m., same date. Autoper 
heJd at once. Autopsy notes are as follows: 

Tbe lun^ ronTained fiiMeral air vesicles. Th<»y dented enailT 
flnd rret>iiatifjn was uiott> luatked than common. Tbey contained 
many hard, small dark uodnles, siicb aa Dr. BrimhatI had seen in 
old glanders easf'S, 

Tlie ri;^lit siile of the lieai-t contained a larjje clitckenfat cloij 
also frothy blood. The left side contained dark fluiil blood, but no 
air bubMea. L'pon an-tioninjj; The heart muscle, frotliy blood oozed 
from the small veasela. The endocardium showed many small hem- 
orrbagea. Tbe spleen appeared to be normal. Tbe liver was appar 
ently normal, hot upon section blmMly frotb oozed fn)ni ibe cnt 
snrface. Tbe ri^^bt kidney ronfained a lar^^e ryst in its cortex, 
abont three inches in diameter. This was fllled with a clear, straw- 
colored flnid. Hevenil Hinuller cvsIh were feund r.bn>n;ib tbe cnr 
tei, and several vjiiSt* were also found in the left kidney. Tb^.* 
mesenteric artery immediately after leaving; tbe abdominal anrla 
wiia thickened, torlnons and conlaint'd many small wor 
[8tr(tm/iflti/t tvtnu'tintfius). 

Gnlturea were taken from the lung, heart's blood, liver, s^l 
and kidney. Froni the luup, B. siihtilis was obtained. From the 
beait'H iilood, a wljitt- atapbylococcue, and from tbe liver, spleen am 
kidney, colon bacillus. 

Expiriincni Horsv A'o. 8. — An old, weak brown mar«*H weight 
about 1.000 pounds. Ibis animal wna iuoeulnted intrarenouaU 
iuto tbe ju^olar vein at 12:05 p. m.. Jan, 12, 11103, with 230 c. c> of a 
24-bour broth culture of B. pf/rof/cnrs fqtnitiis^ obtained from 
jugular blood of swamp fever Caae Xo. 12. The animal went di 
while being inoculated, and died in 10 minutes. It would see 
therefore, ibnt the animal'H heart was not able to ^tnnd the extra 
strain ]iluccd upon it by the sudden iutroduetiou of such a large 
quantity of flaid direetly into the circulation, or that it died fro 
an embolism caused by a small particle of some kind in tbe broth. 
It will be remembered that this organism forms a lienvy sediment 
when grown in brotb. The followin^^ blood examination made 
3mmedialely before the inoculation shows that tbe animal was n 
in good health: 

Hiemoglobin (Tallquist), OOj red cells, S.G2S,000; leucocytea, 41 
000. 

No autopsy was made. 
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SPLEEN OF BXPKRIMENTAL H0B9B NO, 10^ 
which -Juoi^aiiiljeii ku li^^s IhnD tv^nty-ToLir iMiQrH after lui intnivenoLi? iiuiculutlon f|^5 e^ c^i of 
a t wen tj -four liour brath caUiin- of II- I'pr-rjji^uea '■i/innvi'. The homorrhftHM appear as dark mpoU 
In tbiJ pboCri^rmph And itrp very namertms- ^SB^aatopflj^ nolps, page MB ) 
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Sammarjf — 

1. Large Joftefl of B. ptft^ffrrte^ cquintis f275 c. v. fresli broth cult- 
wre], when piven intrareDously, produced tliu death nf the animal 
ID lesa than 20 hours. Immediately following th<i iuot^ulalion. lah- 
oi-ed rapid i-cpipirationH eonsid'-rable ant-nsiness* ^lith initial rise of 
temperature were exhibited, the unitual being unable to dtaud. 
(Experiment Horses Nos. 10 and 11-) 

2- Repeatc?d enmll doBea {W to 20 e. e.). Bee Esj>erinient Horse 
Ko. 9, produced marked h^yperpyresia, polyuria, eyuovitia, o'deuia 
on the belly and progressive weakneBs, bo that the aniuial was 
killed about six weeks after inoculation. The red blood cell ronnt 
waa deereased, the leneoe^ires increased, and the haemoglobin re- 
luained the Bame, 

3. At autojisy following large doses, very nmrked hemorrhagic 
lesions, and yellowiflh gelatiuons oedema were seen. 

4. Animals inoculated with repeated small doses showed at 
autopsy superficial ahscessps. HemoiThages and thick gelatinous 
o^enia were fnund in the internal t^rgans. 

Demonstration of the Difflcnlty of Recognizing and Isolating B. 
Eqnisepticns When MiKcd With B, Pyrogenes Equiniis — Pathogenesis 
for Horses of the Uixtnre of the Two Organisms. 

Ej'tMrhitait H'fr»c Xo. wan iin old. weak Mark horse, in poor 
condition. Weight al>o!it 1100 pounds. 

The hlood esanjination ou Jan. 2, 100.^, immediately before 
inoculation was as follows: 

Hanno^lohin tTalliiuistl. SO to 100; red cells, 3.4T6,0I)0: lea- 
cocytes, 7,000. 

The uuiinal was Inoculated intravenously at 11:45 a. m, on this 
date, with 2*15 c, c. of a 24'hoijr broth culture of what was thought 
to be pure B. pi/rotjntffi cqulmtn, obtained from the spleen of Rabbit 
No. 5SS [lirst passaife lliroii^jh animals from Hase 11). 

At 3 p. m., the horse had slipht rigors, and its hind legs were 
tremblinp;. The n^piratiou was rapid and latiorcdn By 3:20 p. m. 
thi' auimal was down and coulU not he made to pet op. At 3:45 
p. ni. the horse was standing; up and appeared better. The temper- 
ature reacted the higbest point at ft:30 p. ni.. when it was 104,^" F. 

The followint; day the animal appeared much improred. 
although the temperature remained above 103^» On the second day 
the horse si'emed to he in iihout the same condition, although the 
temperature reached 104.4^ F. at 11 a. m. 

On the morning of January oth, the Third day after iaoculation, 
the horee was found dead. 
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Aiitopnf/ Xohs^ — rnder th^ flkin on the side whioli waa upper- 
most ;it tho tiim? of d^'atli. niflny L e mar rh agio Iesiou«» about ooe- 
lialf inrh to one im-h in iTiiuii'^^ter were fouuil in tlie area over the 
ribs, Tlie liinifs ooDtained maiij hixihII hemorrhafrera about thesis^ 
it( peaa. A wiiiiill liemorT-bau;!'' aiva w,in aotit-ed uu the lower por- 
fitm of thr* in-rirardiiiiii- TLe heart iiinsole contained ftpveral hem- 
orrhag<»s one-haif to one ineh in diiinieter. The spleen vrnu small 
ftnd aiii>iiiently norntal. weiglit tliieo pounde. The liver wa^ apj>ap- 
entl,S' uorjnal, weight 14 pminUs. TIkj dnflus veuosue wae large, 
and not entirelj olos^d. There wuh a thick mass of coaa«?ctive tisane 
and fat over tlip bile duct. The stomaoli and intestineB contained 
tteveial lai-ge h^-inonhage*. Th<; inltatineB at the point of the hem- 
orrhages looked as if iileerated and about to perforate. The 
mesenteric glands were lieujorriia^ic and enlarged. Attached to 
the peritaiieniii on the niesenlerv, there wan n tiiTnor about two 
incheK hing and one inch thick, covered with » hard flbvotis capsale 
centainini; a ciilcjireinin deposit. The meaeiitent" artery contained 
several ant-uriHrtis; filso «ir;;anii^ed ch^ts and worms [ati-iiiijffftiiM Mrc- 
ranthu-'i)^ The ri-^'ht isrliinin waw frjictiired, probably due to strug- 
gles in the Blali or falling: on the <'enieni Moor. 

Bartrt'lohijufil Fmdintj.'i^ — rultiires were made from the liver, 
kidney, spleen, hmt; and ht'iirfs bluod. 

li^ pt/ rrtff em-H rqitlnits woa obtained In pure cnltnre from the liver, 
kidnej' and sph^en. 

B. pi/rotfcnm ajithnts, mixed with /?. cqiiiscpticug. was obtained 
fitim the hini; and heart'n Mood. 

Tbia eiifie is partieiilarly instnictive, from the fart that a Bup- 
pOBedly pure org;iniBiii, /J. pi/roijinvs ajniiiim was *;rown upon vari- 
oua media and passed through two aniniala, and yet later found to 
be mixed with /t. cguisvpiU-ns, and this, by workers who wert 
familiar with the members of the hemorrhagic septinnaia gronp. 

Rabbit No. 588. from which the culture for inocuIatinE Horse- 
N'o, C was obtained, was inoculated with a culture of R. prn-ogntfi^ 
rqttiNUH (supposedly pure), obtained from the epleen of swamp fever 
Case Ko, 11. At the aatopsy of the rabbit, the sauae organiam was 
recovered in seemingly pure ^-ulliire. Tliis culture was pla<'is] in 
1 he culture closet 'Suv. 18, TtK)2, and kept at a temperature of aboot 
20^ C, until Jan, 1, lt*03 (44 days), when sowings were made to 
obtain a fresh ciiHnre for iiiofulntin^,' Experiment Horsf^ No. (!. 
This horse was inoculated Jan, 2, IW^, and died three days later- 
(Jan. 5, 1003), From the cultui-es taken at the autopsy of tlie 
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lior»e. It. pi/ro^fjtcs c^uinus wns recovered, but mixed ^itli B. 
ftfiiisepfirus. 

On obtaiiiing tht^se rf^^ults. the Buppo6*^dl/ purt* caltore of S, 
pf^offtites cqnhiuSj obtflinod from thi* rabbit mentioned above (No- 
5*8), and u&t-d fnr iinu'iiTatin^ Experiuieut Horee No. 6, 
was oarefiiH^v examined, iind found to t'outain B. equtscpUcna 
also. Therefore, it would Boem that the two or^anisiim had been 
inised in the originnl and ajtparentl^v pure <'ultiinis of li. pfjro^cnes 
€qttitiU8 obtjiined from ssvamp fe*ver Taee 11» and had been passed 
through Rabbit 588, recovered at autopsy, and inoculated into 
Experiment Horse X". *i, tbe prespnee of B. eqniseptieus being nn- 
noticed even by !hose familiar with it, 

As mentioned above, the case illustrates the eMfrmf difflrulty 
encountered in rocoguiKin;r nnd isolating the membere of the hem* 
orrhapic septifiemia ^-roiip, especially when they are mixed with 
other harteHa, wliii-h rf^aemble tlipui in inorpholngy, or gvnw abund- 
antly on ordinary media. 

Toxine ExperimentB, — B. rtfuiufpffnifi. — In order to determine 
whether this organism x>rodnced a Ptdnble toxine or not. the follow- 
ing expiTimentfl were rondiictpd: 

A small fla?ik of plain broth was inoculated with Ji. eqimeptiru^ 
obtained fruni Rabbit 708 iseventh passat^e through iinimalB), and 
inoiibflted far 21 bnurs. Rabbit No. 714, wei^rht 710 grammes* was 
inoculated intraTcuoiiely with (>.5 c. c. nf this crilturc. It died in 
leas than l(i horn's, and the or;;anisia was rei-overed in pnre culture 
from the heart's blood and liver. The flask waa then incubated 
for 5 days, when Rabbit No. 717, weight 1,140 grammes, was inoin- 
lated in I ravenously with 1.0 c. c. of the culture, This animal also 
died in less than Vi hours, and the organism was obtained in pure 
culture from its heart s blood and liver. 

This ftveday culture was then divided into two parts. Part 
No, 1 was filtered through a sterile Pasteur filter, and the filtrate 
collected in a sterile glass bull). Cultures were made into broth, 
and upon agar from the filtrate, and placed in the incubator. At 
the end of 48 hours there was no growth. When it waa found that 
nn bacteria had passed tbrouprh the filter. Rabbit No. 711J, weight 
*J40 grammes, was inoeulatL^d intravenously with 5 c, c, of the fil- 
trate. The rabbit showed no symptoma, and was used again 78 
days after, 

l'ai"t 2 was shaken up with an excess of chloroform and placed 
in the ice chest for 24 hours. The flask was then phiced in a water 
2i 
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batK, heated to 45° C. under rediired pressm-e. and the clilorofonn 
vflpor drawn off witli a wuler pnm|). When the vdior of i-hloroforui 
ccmld no longer bo dcfiHted, luhurcs wen- made and iii<ubated 4S 
lioure. No growih niipcatvd. Rabbit Nn. 72S, wei^^Ut 1,150 
grjumtu's. wns then inoi-ulnted hitravenotislv ^"it}* 1 c. c. or tbia 
killod fiilluiv. Tht' rabbit sUowtd no ff;4iuj)tonifi, and ^ae ast-d 
again 27 dayn Iflter. 

AiiotliLT fbnsU "f broth was inof-alatod with B. cqi/fsrpthu6, 
obtained from Rabbit No. 7\S ic-\\ih:h jiau^age through atiinial^), 
and plarod in the im-ubator. Whoa thf lultiu-c was 24 lionrs old, 
Kabbit No, 724, wei^^lit =>8o RrnaimeB, was inofulated intravynouslir 
wirh 0.^2 <-. (.'. It difd in W^s than lU hours, and ^. cquiticpticus 
was obtained fi'om ita h(>art blood and livt»r in pure culture- The 
culture was then incuba'ti^d until 43 hours old. whon it was divided 
into two piJrts. 

Part 1 was filtered through a sterile Pa*itinjr fiIter-^oultur«*B 
wei'e made from the tiltrute and inruhflted for 48 hours, but showed 
no gi"i>wtb. Rabbit Xo. 736 (weight l>*50 grammes), was inoon- 
latf.id intravfiioufilv with 5 <!. o. of this filtratt*, but showed no 
symptoms, and was used again 20 days later- 
Part 2 was shaken up with an excess of chloroform and plar<ed 
in thf ice chest for 2J hours, then heated tn i~s° V. in a water bath 
under rwiuoed pt-essure. and the chloroform vapor drawn off with a 
water pnnip. When the odor of chloroform innld no longer hp 
detevted, cultures were made from the remaining broth and incu- 
bated for 48 hours, No growth apiteared. Rabbit No, 7'AH (weight 
2,250 grammesi Wiis inoriilnted inti-avenously with 2 c. v.. and RAb- 
bit No. 737 (weight 2.0(H) gramniesi in the same manner wiih 5 u. c. 
of this kill^ culture. Neither rabbit showed any svuiptoma, and 
thev weie used again 15 dayw later. 

CtmrJfrMom. — It will be seen from the above experiments that 
while 0.3 c. c. and 0.5 c. r. of a 2-i-hoiir broth enlture. and 1 r. c- of a 
5-day broth culture of the organism, killed rabbitN in k?ss than 1(5 
hours, when they were inoculated in the SEime manner with 5 t\ c. 
(5 to 35 times as much) of the filtrate, or cultures killed with chloro- 
form, no eyinptoniB develoi>ed. 

Reference to Table IV. will show that a dose of 0,aO(X)000.1 c. c. 
of a fresh broth culture of B. v^uisepticus of this same snain was 
suDQcient to produce lethal results. 

B. pifi-otjenes aiHtnus. — These esj)erinients wet^e begun lo deter- 
mine whether or not B. pifvogeaes equinus forms a soluble toxine, 
but on account of the pressure of other work the experimentB 
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ha<l to be abandoned before anj definite roncliisious could lie 
obtaiaed. Rabbit No. G[H\ was inni'iilated intra venonuly with 1 c, c. 
of a 24'lioiir brotb culture of B. pt/rotjaien afrunns. ubtjnned fnmi 
the spleen of Esjieriiuent Hor&e No. i). The jtiiimal sbowed no 
ayniptoiiiST snd in alive iind well at the present time (fonr numThe 
rtftt'T in*n'nlati<m). Anotb'r rabbit* No. 72i\, was iEOfnlaled inli-av- 
enou»ly witb 1 c, i.-. of a 24'hoiii- broth i-nlture of iL pjfroifvnfji n/uinuSj 
obtaiued froia the same **oiiice as that used for the above nibbit- 
This animal died within 1^4 hours, und B. pi/m^jau'it cquinu» waa 
regained ar autcpay. in pinx^ cullnrc". 

A small tlafik nf hrnth M'as inornlated with the same strain of 
B. pffroifVHCs vifuint/n, used for inoculating the two rabbits mentioned 
above. ^Vheu tlie enllurr was 4S hours old it wa« filtered throu-^h 
a sterile Pasteur filter, and the filtrate collected iq a sterile fjlass 
bulb. Cultures were niadt' from the filtrate and incubaled for 48 
hours. No growth appeared. ^Mieu it was found that no barteria 
liad pas&ed through the filter, Rjibbit No. iit)^ was inomiiated in- 
travenously with 1 e. c. of the filtrate, and Kabbit No. 04 was in- 
oi'ulated in tbe same manner with 5 c. c. of the filtrnte. Rabbit No. 
(>&3 showed no syniptonie, and was used a^aiu 41) days later. liab- 
bit No. 6S>4 was found dead two days later. No bacteria developed 
in the ciiUures taken at awtopsy. 

It will be eeen from the above that two rabbits were inoeulated 
with 1 c. c. eaeh of a 24-hour brotb eultiire of B. pp-mjvna* equinus; 
one of them died in less than '24 hours, and the organism was re- 
covered at autopsy* while the other one showed no symptoms dur- 
ing tlie four months it waa kept under observation, 

Tft"o rabbit« were inoculated with the sterile filtrate, the one 
inoeuiated with 1 e, c, showed no symptoms during the 49 daya 
it was under observation, while the one inoeulated with 5 c, c, of, 
the filtrate died in 48 hours, and no bacteria were found in the 
cultures takeu i\t autopsy, 

ConcUi«\<}n. — From the above eiperiment it would appear that 
B. ppvmji'ticti effitinvH forms a soluble toxiue capuhle of produeing 
death in rabbits if given in a BUtliciently large dose; but since the 
work could not be carried on at present or the results confirmed 
or disproved by further experiments, no definite opinion e^n be 
expressed at this time. 

Prophylaxis. — Esperimenta eitendinp over a period of more 
than [WO mouths luivt^ beea tn proyrvss tu asceriaiu the possibility 
of produt-in^ an aiitlioxic serum by the inoculation nf killed cul- 
tures uf B, eyuisepiiais. 
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EKperiment Lorse N'u. 13 imd a series of sis rabbite have 
been repeated!,v inotiilated with broth cultures of /?, etfuiscptirui, 
which had hi^eri kini*d hy br-Jit. Five hnucw jiftrr eiich iiijertiou 

(intraveiiciusj into the horse, the temperature i>f the Jiuimal was 
elevated 5 or ii" Fahrenheit, althoujjih it dropped to norma) on the 
following;!; diiy, Xo other evniptonis were noted. 

The incompletenesH of this Hue of investigation preclndea the 
poasibilit^y oF mnkiDg any more definite atatemenfs at this time, 
although it is hoped that forthpr report on this phase of the ques- 
tion may be made at a later dute, when the work now in progress 
is completed. 

aUMMART. 



1. A disoafie popularly called "awunip fevor." usually rhronic 
in nature and chiirat'terJKed by iiisidinus onset, lot*s of (.onditiati, 
Irre^'ularly periodic fever, progreemive emaciation and anseinin. un- 
iinpair*"d or vora^-ioim appetite, dovelnpmput of *'staggeT-ing'* gait, 
and ill many (?aHeH polyuria, has been found to exiHt in two fori hi 
Minnesota. 

2. Littio has been found whii-b tenda to show the means by 
which it JH spread. TnrtuITirieut evidftnrp bus been seeurt-d to jus- 
tify the popular name. 

3. The disease ta UBually fatal, the luortnlity lu^iug nhont J^ 
per rent, 

4. Keports of the loss on '2i\ farms of 130 horses within two to 
seven years, in an area about two miles wrde by sis miles hing. neflr 
Beltrami, justifies the suspicion that other lot^alities tu Ihe same 
distri'.'t. if earefnily iuvesTigated, might reveal a ttimilar i-onditiou 
of alTairs. 

5. Tn the 18 onthrealis hei-e reported, 2L autopsies liav«* be^n 
held. From the tfsanes, blood and fiaida, a mii'ro-or^anism, be- 
longing- to the h4*raorrhjigic sppttereniia group and desrrTbed in thia 
report i\h H. ajum'pth-nt*. has been demonstrated positivi-ly in 17, 
and pr*diably in two others, i. e., in lH out (»f the i^l autopsii^. 
Widesprefld r^ontaraination of the cultures made in one of the two 
renjainini: cases, and tlie fjirt tliat the hiHt cast- was om- of recov- 
ery, probably ai-<'Ount for failure to demonstrate ti. cquisvplicus in 
them. 

6. B. i-quhrpIirHS is tlie most virulent miero-orpanism for rah 
bits ever studied in this laboralury. For horses it is also virulent* 
The fiymptoins and patholojiieal lesions of the ttisease were fairly 
well reproduced by esperimt-nlal inoculaliim of lmr»es, with recov- 
ery from the Iluids and tissues of B. cquiHcptifUs iu pure culture. 
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T- An etiolo^ioul iflatiouabip between B. fquisepticns and the 
disease '^swaiiip fever" would therefore seera to be a safe deduc- 
tion from the autopsy £ndmi,'s in clinical cases nnd the experi- 
mental inoculations. 

8. Tbe demonstration of another micro-organism, here de- 
scribed as B. pifrogi-ncs vqi/inus in six rases of **6wamp fever " but 
limited to two farms, does not peraiit of its consideration at tLia 
time a a an etialogioal factor Id this disease, althou^ch it has never 
been met will in any of the investigations of this board, except 
in these six cases of "swamp fever/' aud althon|2:h in experimental 
inoculation symptoms aud lesions were produced, which are com- 
parable to those of "swamp fever/' 

1), Relative to the dinti-ibutiou of tbis disease ourside of Min- 
nesota little can be said. In Manitoba a disease known as *'swamp 
fever/' and resembling that met with in Minnesota, has not yet 
been shown to be etiologically identical, '*Bottom disease" in the 
valley of the Missouri yhould be thoroughly investigated^ and the 
presence or absence of B. cquiaeptifas determined, 

Liirni^res has somewhat vaguely described the occurrence of a 
group of difieaae*^, ''PaateureUose equine'' occurring in Euroije and 
Houth America as due to "bacilles ovoides" (B, rqiiiseptkus ?), but 
whether "swamp fever," as observed in Minnesota, has ever beeu 
seen by iiigui^res eanuot be determined from his description. 

10. The pathology of "»wamp fever' vfoold seem to be a sep- 
ticemia, accompanied by great destruction of red blood cells, in- 
tlanimations and hemorrLa*?es of serous menihranes aud degenera- 
tions and hemorrhages in glands and tissues, whilst pus formation 
18 frequent. Certain flndings would seem to point to the alimen- 
tary tract as the ntnum of infection, but much remains to be 
worked out before positive statements can be made. 

11. Protective and curative measures have not yet been for- 
mnlated, owing to tb<' injpossibility of concluding investlgarions 
now under way, in time to be included in this report. 

12. A later report will be made when the pa(Uoh>giea! mate- 
rial now on bund has hetn woilicd up aud the esperimeutal iuvea- 
tigatioDS dealing with means of transmission of the disease aud 
curalive or prfventive treatment bated on laboratory methods 
have been completed, 

13. The investigations here reported illustrate the very great 
necessity of the fullrKt cidlaboration in fteld and exxjerimental 
work between veterinary and laboratory observers in the study of 
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ao tiiLkuo^'D dieease. At (liuen it is deeirable to be able to concen- 
trate a wbaJf laboratory staff vn Rut-h pniblenie. 



Tills Ixmrd wishes to tx|Nvss its ;ii>pi-t-oi^tiuii of tbi^ spirit of 
collaboration exbibited b,y I>rs. OoidoD Bell and Frederick Tor- 
ranee, of Winnipej;, as well as bv other CuDadiun investigators. 
Tlirougli tbem this boarii wuh afforded an opportunitj of Btudj- 
in^r eases ttt "Kwamp Fever" in Manitoba, and but for an unforeeeeu 
aecident a more accurale ronijierit^on of the etJoIo^,v of the disease 
in Manitoba and Mianc&ota would Lave been poaeible. The rery 
earcful study of the disease by Drs. Torrance and ]lell afforded 
praetit'Jilly tbe only iufomiation avuilabk- in Ameriea, and their 
work has aroused an interest whiih ehoiild not be allowed to abate 
until all phafies at present in obs<'iirity are cleared up, 



Note— Since thia report web placed in the handfl of the printer, aa 

ftrticle on "Equiiie Malaria and Its Sequelae, " hy A, Theiler, Bacteriologist 
to the TraQSvaal Government hns appeared In the June 30. VoL XVI., No. 
— , Journal of Comparative PathoIOEy and Therapeutics, page 97 et eeq. 

The South Africao disease described ia ibis article is due to a para- 
Site, the "pifi-tiplumint t'lrti.^' The auihor believes chat SnvaHioD by thia para* 
site precliBposes to a symbiotic and secondary inrecUon by a specific i^acll^ 
luB. which from bla description would appear to havo certAin pol&ts of re- I 
semblance botb to hntilhtx ftjviHfptitvs and 10 tttrinufi purugt-neif rfjuiniiM, but] 
not to be Identical with either. 
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